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Now you can weld a perfect, permanent 


afte Mee 1a MLO 


MeL 
eel 
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Get a permanent 
THERMOWELD connec- 
tion quickly...never cor- 
rodes or loosens, costs 
little to install. Current- 
Carrying capacity higher 
than conductors. 


Weld anywhere, to cable or 
flat, with this compact, light- 
weight THERMOMOLD. Com- 
pletely self-contained 
needs no external source of 
power, no special skill. 


All components are available from your local Burndy distributor. 


Norwalk, Connect. 


Pour welding powder into 
mold; tap to release starting 
charge. Unique composition 
of starting charge prevents 
mixing with welding pow- 
der, assures positive firing. 
Slag easily removed. 


Close cover and ignite 
charge with flint gun. Fast- 
burning powder fires every 
time. THERMOWELD reac- 
tion forms liquid copper 
which fuses conductors into 
a solid copper mass. 


You can THERMOWELD almost — 


all steel or copper connections, 


including... 
a. 


CAME 


THERMOWELD fires every 
time. Cartridges sealed in 
polyethylené envelopes with 
moisture absorbing silica gel 
Starting, welding charges 
can't mix full starting 
charge assures ignition 


Ask him or your Burndy representative for a demonstration. 


ed 


In Europe: Antwerp, Belgium 


Toronto, Canada 
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What in the World... 


By now you've likely scanned—maybe digested—the Breed Plant story in the 
Jan. 16 issue. You may have wondered at the unusually deep treatment, since 
many steam plants get no EW coverage at all. What’s our policy? 

To get full treatment, the project—steam plant, transmission line, or other— 
must have new, significant features. The articles should include comprehensive 
background behind design decisions, not merely pure descriptive material. The 
stories, or others following, should discuss start-up difficulties frankly. 

Our “preferred sequence” for coverage is: brief discussion of conceptual design, 
on plant announcement; full detailed design discussion, with background, on freez- 
ing of design; start-up experience, on commercial operation. Breed (and its proto- 
type, Philo) met the specification, although we had to combine the last two 
elements; we do hate to lose the time between design freeze and commercial 
roll, what with the quickening pace of today’s technology. 

What about projects without such broad significance? If they have features 
of unique importance, we want to present them, with these features discussed 


in detail, including background behind design decisions. 

We're wide open for deep treatment on projects or features of importance to 
the industry, and we’ll try each time to get you the engineering and experience 
material you can use. 

We think this is not only the right way, but the way you want us to do it. 
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INSTALLING OKOLITE-OKOPRENE POWER AND CONTROL CABLES NEAR THE TOP OF THE 
POWERHOUSE ACCESS SHAFT. Note the simplicity of the Loxarmor installation. Cables are 
fully protected against mechanical damage, yet easy to install. Plenty of room for additional lines 


if required here in the U.S.A.’s first large-scale underground generating plant. 


underground powerhouse cuts installation costs 
with OKONITE LOXARMOR CABLE 


Two-thousand feet inside a granite mountain in California, 
500 feet below the surface, are the generators of the new 
Haas Powerhouse that contribute 128,000 kilowatts to 
Pacific Gas and Electric’s big King’s River development. 
Leading straight up the 480-foot elevator shaft above the 
generator room, through the rock to the switchyard atop 
the mountain ridge, are 10 Okolite-Okoprene Loxarmor- 
protected cables which handle switchyard control and 
auxiliary power circuits. Interlocked armor construction 
provides permanent mechanical protection without the 
difficult installation problems of conduit and the higher 
cost of either conduit or “bore hole” suspension. 
Installations where both economy and reliability are 


important prove the benefits—to you—of Okonite 
Cable’bility*. The Okonite Company, Subsidiary of 
Kennecott Copper Corporation, Passaic, N. J. 


No Weak Links 


Okonite is the only cable manufacturer that supplies 
splicing tape that matches the actual cable insulation. 
When you use Okonite Tapes, you can be sure that 
splices and terminations are as reliable as the cable 
itself. The next time you order splicing material, be sure 
to specify Okonite Tapes. 


* OKONITE Cable’bility .. . cable craftsmanship since 1878 


where there’s electrical power... there’s OKONITE CABLE 
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Letters 


Power Facts on West Berlin 


To the Editor: 

The Aug. 8, 1960, issue of Electrical World includes 
on page 92 some remarks on the energy supply in West 
Berlin. These are not quite corresponding to the situa- 
tion and we should like to draw your attention to the 
following facts: 

1. Since 1949, West Berlin has been self-sufficient in 
power. The capacity of our constantly extended power 
plants was at any time adequate to meet the growing 
power demand. 

2. The first stage (100 Mw) of the new Spandau- 
Hakenfelde power plant will be put into commission by 
mid-1961. The second stage will be equipped with an- 
other 100-Mw plant ready for operation by mid-1963. 

3. At Steglitz power station the gas turbine plant 
(two sets generating 25 Mw each) has already started 
operation. 

4. The new power plants were designed and con- 
structed by the following firms: 

Spandau (first stage) 
Spandau (second stage) 
Steglitz Brown, Boveri 

5. May we finally draw your attention to the fact 
that this utility is not a municipal power operation. 
Only 57% of the shares—the company being a joint 
stock company—are owned by the City of Berlin. 

Information u. Pressestelle 

Berliner Kraft- und Licht (Bewag)-Aktiengesellschaft 


Says ‘Dateline’ Erred 


To the Editor: 

I am sure that you would want to make correction 
of any misinformation that may be contained in your 
Dateline column of Nov. 28, 1960. 

In the first paragraph you state that the “Mississippi 
Municipal Assn appeared on the scene with some 30 
mayors.” The above statement is incorrect, as 30 
mayors did not appear on the scene, as I was pres- 
ent at every minute of the hearing and was the only 
person who testified for two and one-half days. There 
were possibly two mayors present in the audience and 
counsel for the Mississippi Municipal Assn, Charles 


(Continued on page 68) 
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Washington, D. C.—The Atomic Energy Com- 
mission is now undertaking a major round of intro- 
spective soul-searching on the adequacy of its re- 
actor operating procedures. The self-examination 
begins against the unmistakable background now 
established that an uncontrolled nuclear chain reac- 
tion triggered the SL-1 reactor fatal excursion on 
Jan. 3 at the Idaho National Reactor Testing Sta- 
tion. 

Already, AEC has taken steps to clamp down 
even harder on nuclear reactor operating procedures 
hitherto thought foolproof from the safety view- 
point. 

Instructions were issued to nuclear installations, 
including all AEC and privately owned reactors, 
with information furnished to military facilities also, 
as follows: 

@ All managers of Commission operations are re- 
quired to conduct detailed safety reviews of the 
operation of reactors under their supervision; 

@ Questionnaires were circulated to all AEC 
licensed private reactor or critical experiment facili- 
ties requesting detailed information regarding their 
operating experience up to now. The questionnaires, 
to be at AEC Jan. 30, will enable the Commis- 
sion’s technical staff to check against inconsistencies 
or departures from nuclear characteristics shown 
when the particular reactor was first licensed. 

@ Development of special handling procedures 
was requested for any reactor in which movement 
of any one control rod can take the reactor from 
a normal shutdown condition to criticality. Unlike 
most reactors, which require withdrawal of more 
than one control rod to start a nuclear reaction, SL-1 
could be started up by the withdrawal of only one 
rod, which is apparently what happened. 

While AEC was informing the Department of 
Defense of its extra review procedures, the Army 

(Continued on page 32) 
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veeeeeeeeees YOU Can have what you want in BIL, 


in strength, in stiffness 


Use of Lapp Station Posts frees designers of 
modern substations from the need to design 
around characteristics —and shortcomings 
— of conventional switch and bus insulators. 


The family of Lapp Station Posts is a ‘‘modular series” 
which gives widest range of insulation levels amd strength 
ratings. Station Posts are smaller in diameter, too... lighter 
in weight ... stiffer... easier to assemble; and they’re suited 
to mounting horizontally, underhung or angled . . . avail- 
able in strengths greater than have ever been offered in 
conventional pin-cap units. 


Stations on Lapp Station Posts require less real estate, less 
steel work. And, because their performance is better under 
all electrical conditions and mechanical loading, they need 

less maintenance too. You should have the 
whole story. You can read it in the new 
Lapp Catalog No. 8. If you haven’t a 
copy, we'll be glad to send one. 


Lapp Insulator Co., Inc., LeRoy, N. Y. 





1. STURDY INSULATOR. 
Has 5000 inch-lb. tor- 
sion strength. Means 
it can withstand the 
most severe twisting 
stresses when blade is 
closed from the side. 


2. TWO-BOLT INSULA- 
TORS. Two widely 
spaced bolts on each 
insulator cap prevent 
it and the live parts 
from rotating. 


3. INSULATOR CAPS 
pressed from 12 gauge 
steel. Will not yield 
or deform under load. 


4. RIGID BLADE won't 
bend. Heavy emboss- 
ing and flaring adds 
strength and rigidity. 
Biade guides (which 
also serve as attach- 
ment hooks for LOAD- 
BUSTER) help steer 
blade. 


5. HUSKY BASE made 
of 3/16” galvanized 
steel. Prevents mis- 
alignment and exten- 
sive distortion when 
tightening mounting 
bolts. 


6. 4 BOLTS, 2 BACK- 
UPS for secure, dis- 
tortion-free mounting 
on double cross arm. 





this S&C Loadbuster 
Disconnect can he 
slammed closed 
without missing 


This tough, rugged distribution 
disconnect won’t twist, bend or 
loosen no matter how hard or from 
what angle it is slammed shut. To a 
lineman, who has to close pole 
mounted disconnects out on a cross 
arm, this means fast, positive clos- 
ing. There is no chance of missing 
the contact or hanging up. Six of the 
features that help make this possible 
are pictured at left. 


And with LOADBUSTER®, S&C’s 
portable loadbreak tool, and LOAD- 
BUSTER DISCONNECTS, you get reli- 
able, low-cost load switching .. . 
anywhere on your distribution feed- 
ers. LOADBUSTER breaks the circuit 
with no arc, and with no contact 
burning. 


For more information on LOAD- 
BUSTER DISCONNECTS please write 
for Bulletin 721. S&C Electric 
Company, 4421 Ravenswood Ave., 
Chicago 40, Ill. In Canada: S&C 
Electric Canada, Ltd., 8 Vansco 
Road, Toronto 18, Ont. 


$&C ELECTRIC COMPANY 





Grinnell Water Spray system protects transformers from fire at Phillip Sporn Station 


Grinnell fire protection systems guard one of 
America’s largest power stations against shut-down by fire! 


The 450,000 KW Unit No. 5 of American 
Electric Power Company’s Phillip Sporn 
Station at New Haven, West Virginia, makes 
it one of the largest in the country. Guarding 
this giant power station against fire — de- 
pendable Grinnell fire protection systems. 


Look at this fire protection line-up! 
Grinnell Water Spray systems protect two 
main transformers, two auxiliary trans- 
formers, the reserve auxiliary start-up trans- 
former, the vital sections of the coal conveyor 
system, cable trays, auxiliary boiler feed 
pump oil tank, and the stator and seal oil 
unit. Grinnell Foam-Water system protects 


the basement floor area in the vicinity of the 
turbine pedestals. 

Grinnell-installed Carbon Dioxide systems 
protect the main boiler feed pump oil tank 
and the turbine oil and lube oil tank rooms. 
Grinnell-installed Dry Chemical systems pro- 
tect the main turbine bearings, the stop and 
intercept valves, and the pedestal cavity 
behind the front standard. 

Remember, whatever your fire protection 
needs, there’s a Grinnell system just right 
for you. Send for the reprinted article, “How 
Good Is Your Fire Protection?”, which de- 
tails fire protection for generating stations. 
Write to Grinnell Co., Providence 1, R. I. 


GRINNELL 


FIRE PROTECTION SYSTEMS SINCE 1870 


Grinnell Foam-Water system on 
duty in basement floor area 
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about the savings possible with this 
new, standard control cable from Rome 


How many ways might a control cable save you money in 
your generating and substation? 

First, by being versatile. And Rome’s new standard con- 
trol cables (designated as the CT line) are just that. You 
can use them with AC or DC circuits, at voltages to 600 
(Type B), or 1000 (Type C), all in accordance with new 
IPCEA-NEM<A standards. You pick the number of conduc- 
tors you need, from 2 to 37, in No. 10 or No. 12 AWG copper. 
You install new CT in open air, in ducts, or conduit, in tray 
or trough. Or bury them directly in the earth. 

Second, a control cable must perform well, under a variety 
of conditions, over a long period of time. CT cables will. Each 
conductor is insulated with polyethylene, so you can be sure 
that its dielectric performance is excellent, particularly 
where moisture might be a problem. This insulation also 
stands up to acids, alkalies and oils. Then there’s the Syn- 
thinol (polyvinylchloride) jacketing over each insulated 
conductor and over the entire cable. It gives added resistance 
to heat and chemicals, and provides good mechanical pro- 


tection for the insulation as well as a flame-retardant barrier. 

Third, consider installation. CT cables are flexible, clean, 
lightweight and fully color coded. They are also smaller in 
over-all size than rubber-insulated cables. You can use 
smaller conduit and fittings, or put more conductors in exist- 
ing conduit. And, color coding makes for quick, correct con- 
nections and facilitates subsequent testing and maintenance. 

Get all the facts and figures—including details on which 
sizes are available “off the shelf!’—about Rome’s new CT 
cable. Write now for complete specifications. Address in- 
quiries to Rome Cable Division of Alcoa, Dept. EL-100, 
Rome, New York. 


Special requirements? As a cable specialist, Rome can answer any 
of your control cable problems not met by this standard construc- 
tion. Ask your Alcoa-Rome salesman for details. 


ROME CABLE 
DIVISION OF ALCOA 
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HIGH-VOLTAGE CABLES—IN THE LENGTH YOU 
NEED—NOW AVAILABLE “OFF THE SHELF” 


Today, you can order the length of high-voltage 
cable you need—for fast “off the shelf” delivery 
from Rome. 

It’s. possible because of our new stockpiling 
program. 

Not only does this solve your supply problem, 
but it also assures you of top quality, which is so 
critically important in high-voltage work. These 
are the same Rome cables that have earned their 
reputation the hard way: through miles upon 


miles of high-voltage jobs over the years. 


Popular Sizes. 5 and 15 kv Rozone Roprene sin- 
gle-conductor cables are currently being stocked 
at Rome in the sizes most frequently needed. 
This gives you a quick answer to a wide variety 
of cable problems. Rozone is a versatile, long-life 
insulation that resists ozone and moisture. Ro- 
prene is tough neoprene jacketing that resists 


weather, fire, oils, chemicals, heat and aging. 


Ready Now. You can take advantage of this con- 
venient new stockpile now. Your Rome distribu- 
tor is the man to call for 5 and 15 kv cable. Ask 
him about it this week. 

Rome Cable Division of Alcoa, Rome, New 
York. 


ROME CABLE 
DIVISION OF ALCOA 
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NEXT WEEK 


@ WHITHER THE AGENCIES? The Kennedy Administration appears to be 
seeking clarification of the role of these ‘arms of Congress’ which often act 
independently of the Congressional brain 


@ NATURAL VENTILATION for transformer vaults is preferred by many 
distribution engineers. But numerous factors must be carefully considered 
before these vaults are designed 


@ WASTE WATER COOLS STATION CONDENSER for plant in arid Southwest 
area. Savings will come with second generating unit 


@ GAS-TURBINE GENERATORS firm up long St. Lawrence submarine cable 
and buy time for EHV line construction in remote area 


SUPREME COURT DECISION in Con Ed case gives FPC more power to consider preferred 
end use and price effects in weighing use of natural gas for boiler fuel . . . Gov Rockefeller 
signs Niagara power contracts 


UTILITIES WILL FIGHT plan to have government build all transmission lines for Upper Colorado 
River Storage Project. Battleground will be Congressional appropriations committees . . . 
Mississippi P&L and co-op start area swap 


FATAL ACCIDENT AT IDAHO TESTING STATION has triggered a major round of soul- 
searching and review of safety regulations 


H-FRAME ARMS ARE CHANGED-OUT QUICKLY by using simplified system . . . Trees screen 


lignite storage areas from weather elements 


COURSES DEVELOP ENGINEERING ASSISTANTS for testing programs at TVA. Vitality 
achieved by keeping engineers in challenging work, by developing latent talents of non- 
engineering personnel, and by avoiding ‘job staleness’ more than makes up for the difficulty 
involved in selecting trainees 

‘THE WATER PROBLEM’—how much and how pure—hits utilities in many facets: generation 
needs, area development, pollution control, and political considerations 


CHARGED WITH ANTITRUST ACT VIOLATIONS, General Cable is asked by the government 
to sell subsidiaries . . . ‘61 outlook for T&D equipment and copper products is so-so. . . 
‘Conflict of interest’ apparently isn’t a utility problem 


EHV LINE EVALUATION program is conducted by Preformed Line Products and Penelec. 
Two mobile, electronic, field labs are used to determine stress effects . . . Two-cycle circuit 
breakers for AEP System are designed by GE 


STRONG BACKGROUND IN GOVERNMENT POWER is reflected in Interior Department line- 
up: Secretary Udall, Undersecretary Carr, and Assistant Secretary Holum have varying 
degrees of ‘leanings’ toward public power, indicating a possible trend in that direction 


AIR CONDITIONER PERFORMANCE will be checked under voluntary certification program 
launched by National Assn of Manufacturers 


CENTERLINE SUPPORT in high-temperature turbines avoids thermal hazards by allowing 
parts to expand radially without jeopardizing alignment 


DISTRIBUTION FOR THE FUTURE: A special report on the forming trends. 
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LATE NEWS )} Possible causes of the SL-1 reactor excursion (see page 5) come from AEC’s 
Dr Frank Pittman, head of the Division of Reactor Development. One possibility 
is gamma-ray decomposition of water with a resulting accumulation of enough 
hydrogen pressure in the vessel to raise the shielding plugs. These, in turn, 
‘could lift the five control rods, and induce sufficient nuclear reactivity for 
criticality. Positions of the unbolted watertight shielding plugs and control rod 
bell housings make the theory possible. In addition, two control rods, including 
the vital central rod, do not appear to be in the core. Pittman has several 
theories, but calls them all conjectural. 


Interior Secretary Stuart Udall asks FPC to return Department’s memorandum 
on power loads and capacities in the Bonneville power area during the coming 
decade. The memorandum supports former Undersecretary Elmer Bennett’s stand 
that the Columbia River treaty would add enough prime power in the Bonneville 
area to obviate either Nez Perce or High Mountain Sheep projects. Udall wants 
to review the data “without prejudice” to the previous, or possible new depart- 
ment recommendations. He will also review several of the Eisenhower adminis- 
tration’s recent actions in his department. Udall says, “We like to make policy and 
not have people make it for us as they walk out the door.” 


Encapsulated distribution transformers are available from General Electric. The 
15 and 25 kva units have primary and secondary windings encased in epoxy 
resin. Dielectric and impulse strength equals that of conventional oil-filled units. 
The company will sell the transformers in limited numbers to utilities for experi- 
mental field use to explore applications. 


Charles E. Wilson, former GE president, will head the recently announced 
cooperative studies GE is conducting with all customers to determine if antitrust 
violations have hurt the customers financially. 


Oroville Dam, key to California’s project for transporting water from the northern 
to southern part of the state will be built in one stage complete with power genera- 
tors if Governor Brown has his way. The governor asked for one stage construc- 
tion in his budget message to the State Legislature. 


Drop in Pacific Northwest output figure is reaction to extraordinary gains during 
the same period of 1960. Present output is about 10% above the 1959 figure for 
mid-January. 


WEEKLY POWER OUTPUT—Up 1.3% (Week ending Jan. 21), Kwhr 14,817,000,000 
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Supply Lines 


GOVERNMENT ASKS GENERAL CABLE BE MADE TO SELL SUBSIDIARIES 


The US Department of Justice has charged that nine acquisitions by General 
Cable Corp violated the Clayton Antitrust Act and has asked that the company 
be required to divest itself of ownership in the firms. In a civil complaint filed 
in New York, the government challenges the acquisitions on the grounds that they 


may substantially lessen competition in the manufacture, distribution, and sale 
of electrical wire and cable. 


The company declined to comment because it said it had not yet received official 
copies of the complaint. 


Under attack are General Cable’s acquisitions of these firms: New England Cable 
Co; General Insulated Wire Works; Clifton Conduit Co; Clifton Conduit Co, Inc; 
Alphaduct Wire & Cable Co; Metal Textile Corp; Hatheway Patterson Corp; 
Cornish Wire, Inc; and Indiana Steel & Wire Co, Inc. The firms were acquired 
between 1955 and 1959, the government says, and describes General Cable as 


the nation’s largest producer of copper and aluminum wire cable with 1959 
sales of more than $170 million. 


1961 OUTLOOK SO-SO FOR T&D EQUIPMENT, COPPER PRODUCTS 


Shipments of electrical transmission and distribution equipment in 1961 are 
expected “to exceed slightly” the more than $950-million worth shipped in 1960, 
the US Commerce Department predicts. The 1960 shipments were some 3% 
higher than in 1959, the government adds. 


“Inventories appear to be at an economical level,” the report continues. “Exports 
will probably be about the same as in 1959, and imports will increase slightly.” 


In a similar report on the copper industry, the government says “that there may 
be little if any gain in demand for copper-base mill and foundry products in the 
next several months. Inventory liquidation in the metal-consuming industries, 
the low rate of new orders for durable goods, cutbacks in appropriations for 
capital expenditures, and continuation of residential construction only slightly 
above the 1960 level are all factors affecting the copper fabricating industries. 
It is likely that their business in 1961 will decline moderately from the 1960 level.” 


‘CONFLICT OF INTEREST’ APPARENTLY NOT UTILITY PROBLEM 


Has last year’s Chrysler Corp affair (a company executive owned interests in sup- 
pliers) had much impact on utilities’ policies or interpretations of business and 
purchasing ethics? Apparently not. A check of many utilities around the country 
shows that most of them already had policies designed to prevent any “conflicts 
of interest” or the acceptance of “unreasonable” gratuities from suppliers. 


However, the affair did cause the top management of quite a few of the companies 
to ponder the problem and make sure that the same thing could not happen in 
their own companies. In a few cases, written policies were handed down; before, 
those policies had been unwritten. Also, a few made checks to see if any of their 
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management had any outside holdings that might cause conflicts. In no cases 
were conflicts discovered. 


Only one utility contacted had any sharp reaction, It instituted a policy prohibit- 
ing any employee from accepting any business gratuities, including drinks, 
lunches, theatre and sports tickets, free rides, and the like. 


MANUFACTURERS’ PROFITS SLIP, REPORT INDICATES 


Profits after taxes of manufacturers of electrical machinery, equipment and 
supplies slipped to 3.5% of the sales dollar in the third quarter of 1960, the gov- 
ernment reports in its recent survey of all manufacturers. Electrical manufac- 
turers had their recent high point of 4.9% in the fourth quarter of 1959, and 
their previous low of 3.5% in the second quarter of 1958. 


Because the “electrical” category encompasses all types of manufacturers (from 
communications products to appliances) the figure reflects only in part how utility 
suppliers are doing. 


Compared with other manufacturers, the report shows electrical manufacturers 
are slightly under the durable goods average of 3.6% profit on sales. For all 
manufacturing, the figure is 4.3%. Primary iron and steel producers report 3.2%; 
primary non-ferrous metals, 5.2%; stone, clay, and glass products, 7.4%. High 
on the list is the petroleum refining industry with 10.2%; highest is drugs at 
10.9%. 


When profit is expressed as the percentage on stockholders’ equity, electrical man- 
ufacturers fare better at 9.1%. All manufacturing is 8.7%; durable goods, 7.1%; 
iron and steel, 4.0%; non-ferrous, 6.8%; stone, clay, and glass, 11.9%; petroleum, 
10.3%; and drugs, 18.6%. The government’s report is issued quarterly. 


RECLAMATION AWARDS GENERATOR CONTRACT TO DOMESTIC FIRM 


The Bureau of Reclamation has awarded a contract to Westinghouse Electric Corp 
for three 36,000-kw generators for Flaming Gorge Dam in Utah. The Bureau 
made the award to Westinghouse on its bid of $1,477,516 on the basis that the 
generators will be manufactured in East Pittsburgh, Pa., an area of substantial 
labor surplus. 


The apparent low bid of $1,201,565, submitted by Hitachi New York Ltd, a 
Japanese firm, was rejected for failing to meet several important technical require- 
ments of the specifications. 


The apparent second low bid of $1,332,060 was submitted by American Elin 
Corp, which would manufacture the equipment in Austria. But the Buy American 
Act, as implemented by executive order, provides for a 12% differential in 
favor of domestic manufacturers when the equipment is to be built in the United 
States in areas of substantial unemployment. On this basis of evaluation, the 
Elin bid exceeded the Westinghouse bid. 
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O-B designed the new Unipost especially for 
high voltages of our modern stations. Where 
you need good support, such as for high 
voltage switchgear, you need all the rigidity, 
stiffness, and sure-footing you can get. A 
little excess deflection in an insulator stack 
may prevent a switch blade from making 
optimum entry into the clip end of the switch 
... and when switches are seldom operated, 
you must be doubly sure that your posts are 
stable. O-B’s Unipost will give you that 
high stability. 

The broad base is retained throughout the 
stack - - between units, at the top and at the 
bottom. Because of this unique construction, 
the O-B insulator stack has three times 
the base area of one using small end caps. 
Broad base, plus maximum strength in every 
joint, gives the Unipost stack high stability 
and rigidity. 


To reduce the large bolt circle to the 
smaller, standard bolt circle found on many 
switches, simply use the Uniplates that are 
supplied with each stack. The Uniplate pro- 
vides universal fit with any existing structure 
or top attachment, independent of the insu- 
lator’s own mounting dimensions. 


These worthwhile design improvements 
contribute to good, modern station design. 
Ask for the interchangeable Uniposts. Your 
switchgear manufacturer will be glad to 
supply them on your next switches, or 
you can specify them on your next stacking 
post order. 


OHIO BRASS COMPANY, MANSFIELD, OHIO 
Canadian Ohio Brass Co., Ltd., Niagara Falis, Ont. 
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PORCELAIN INSULATORS - LINE HARDWARE + CAPACITORS - LIGHTNING ARRESTERS : 
BUSHINGS + HOLAN TRUCK-MOUNTED POWER DEVICES AND BODIES « BRONZE VALVES asin 
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THE NUMBER YOU PICK... 


depends on carefully calculated 
system requirements of present 
and future loads. So too, must 
the manufacturer of power 
transformers be chosen, carefully 
-..and with an eye to the future. 


To this end, careful consideration 
of Moloney Electric Company's 
qualifications will reveal these facts: 


@ Sixty-five years experience 
in designing transformers 
of all types and sizes. 


Modern, extensive facilities 
with the capacity to 
produce transformers of 
any size or rating. 


Unexcelled product 
operating records. 


Continuous research and 
development to improve 
transformer design and 
manufacture. 


This ability to design and 
manufacture efficient, dependabie 
transformers of any rating is a 
carefully calculated result of 
Moloney planning and preparation. 


When “the number you pick” is 
determined, be sure that your 
requirements are adequately 
fulfilled, specify Moloney Trans- 
formers...All Along The Line. 


MES9-8 


FACTORIES 
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‘61 CHEVY 
— CORVAIRS 


CORVAIR 95 
TRUCKS ror" 


FOR 


ANY KIND OF FLEET DUTY! 


Now you've got a big family of 
Corvair cars and Corvair 95 trucks 
ready to go to work for you. And 
wait till you see how much they 


save in your fleet operation. 


Three things they’ve all got in 
common: thoroughgoing thrift, 
real dig-in-and-go traction and 
driver-sparing handling ease. The 
thrift part you'll really go for. 
Every model, from Corvair coupe 
to Corvan truck, is priced to start 
you saving pronto. And, naturally, 
that air-cooled rear engine never 
needs costly antifreeze or radiator 
repairs. Mileage? Plenty of it, on 
gas and tires and brakes. 

We could go on and on about 
Corvair’s traction and handling 


Hardworking Corvair 95’s: Rampside 


The Corvair Lakewood 500 Station 
Wagon with up to 68 cubic feet 
of space for business gear. 


enema 


ease. But we'll let your drivers do 
it for us, once they’ve been pulled 
out of a sticky spot by a Corvair, 
once they’ve wheeled a Corvair 
through knotty traffic. 

Your Chevrolet dealer’s the man 
to see, whether you want a Corvair 
sedan for salesmen or Corvair 95 
pickups for delivery duty. Or both. 
He’ll be glad to talk Corvair’s 
kind of thrift over with you in any 
case. Make that visit soon... . 
Chevrolet Division of General 
Motors, Detroit 2, Michigan. 


The Corvair 500 4-Door Sedan with nearly 12% more underhood cargo space this year. 
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Building a truly better watthour meter is a goal that might 
seem impossible in accomplishment when compared with 
standards already attained. With careful deliberation and 
decision, Duncan has achieved this end in the TYPE MQ 
meter, now in full production in all Classes—10, 100 and 200. 


The meter incorporates Duncan’s shielded top magnetic 
bearing. The new design also provides for front removal 
of the rotor through new positioning of high energy, 
surge-resistant Alnico damping magnets. Positive end 
play control of rotor... separable electromagnets .. . 
simplified assembly and adjustment are “user approved” 
features. Let us give you the complete story. 


“Thinking Ahead ... Moving Ahead 


...to stay Ahead of Demand” 


WATTHOUR METERS MOUNTING DEVICES DEMAND METERS 
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ElectroniK time deviation 
recorder has an accuracy of 
Ye percent and sensitivity of 
Ya percent. Standard ranges 
are 10-0-10 and 30-0-10 
seconds, on the full 1042” width 
of the calibrated chart. 
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Record of frequency and time deviation on same 
chart. Full chart width is used for both calibrations. 





Time Deviation De- 
p= curate synchro as a 
differential error de-— 


_ frequency. Overall ac-_ 
curacy will depend on > 

that of the frequency 

‘standard used which 


. Unit is housed or rack . 
mounted in a standard 
19” relay rack. 


time deviation recorder 


The ElectroniK Time Deviation Recorder provides 
an indication and a continuous chart record of 
time error due to frequency changes on your electri- 
cal generating system. It detects the difference 
between your system frequency and a standard 
frequency. It integrates frequency deviation from 
standard (60 cycles on a 60 cycle system) and dura- 
tion of this deviation to produce a direct reading 
chart in seconds of time, slow or fast. 


Using the ElectroniK chart record as a guide, the 
operator or load dispatcher can easily make up lost 
time during off peak periods thereby reducing his 
time error to zero (correct time). 


The instrument is available with automatic control 
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maintaining correct time in your generating system 


features and fits nicely in Load-Frequency Control 
Systems to maintain correct time automatically. 


Your nearby Honeywell field engineer can give you 
complete details on this and other instrumentation 
for central station use. Call him today ... he’s as 
near as your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and Windrim 
Avenues, Phila. 44, Pa. 


Honeywell 
a Sor 





Residential installation of L-M Pad-Mount Transformer, showing loca- 
tions of primary and secondary runs. L-M Permaline conduit permits 


scaping and driveway pavements. 


pulling cable whenever necessary without destroying costly land- 


Cut Long-Range Costs Of Underground 
With Cable In L-M Permaline Conduit 


Direct burial fibre conduit makes it easy to replace cable 
for faults or load growth without costly damage 
to customer’s shrubbery and driveways. 


by W. M. BLOOM 


Product Manager, Fibre Products 
Line Material Industries 


Long a leader in equipment for under- 
ground distribution, Line Material recog- 
nizes the cost problem for utilities. L-M 
has made many contributions toward 
cost cutting by originating the Pad- 
Mount transformer ; with L-M Transclo- 
sures and Power Pedestals; and with a 
completely engineered system for fibre 
conduit. 


While unprotected cable offers attrac- 
tive savings in original cost of an under- 
ground installation, long-range cost can 
be substantial, when cable must be dug 
up because of failures, or replacements 
for load growth. Replacement of shrub- 
bery and driveways can be costly; loss 
of customer good will is inestimable. 

Cable in Permaline direct burial con- 
duit can be pulled and replaced easily, 
economically. Ask the L-M Field Engi- 
neer for information and bulletins on 
L-M Permaline Conduit and 
underground distribution equip- 
ment; or write Line Material 
Industries, Milwaukee 1, Wis. 


@ LINE MATERIAL Industries 


McGRAW-EDISON COMPANY 


498 
DISTRIBUTION TRANSFORMERS + RECLOSERS, SECTIONALIZERS AND OIL SWITCHES - FUSE CUTOUTS AND FUSE LINKS 


LIGHTNING ARRESTERS - POWER SWITCHING EQUIPMENT - PACKAGED SUBSTATIONS - CAPACITORS + REGULATORS 
OUTDOOR LIGHTING + LINE CONSTRUCTION MATERIALS - PORCELAIN INSULATORS - FIBRE PIPE AND CONDUIT 


7. . 

Long lengths, light weight,. make 
L-M Permaline Fibre Conduit easy 
and economical to install. Avail- 
able in 2-4” sizes, in 5, 8, and 
10-foot lengths. Complete stocks 
at L-M Distributors and L-M’s stra- 
tegically located warehouses. 
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Presidential Prose and a Challenge Ahead 


President John Kennedy’s Inaugural Address left little doubt what the youthful 
Chief believes to be the supreme problem facing us: the winning of the world from 
the icy shadows of the Cold War to a peaceful existence not known—or at least, 
not remembered—by his generation. 

If he deems the state of the domestic economy crucial, his address did not 
show it: it was not mentioned. We surmise that certain of his campaign promises 
and political obligations will be attended, and we know that close advisers are 
urging him to action in this area. But the measured prose of his address indicates 
with a strong surety where his main emphasis will lie. 

What does this mean to us? What phrases can we sift for some inkling of what 
we may expect? And sift we should, for the new President has spoken a course 
that none of us, as responsible citizens, can well ignore. 

“. . . We shall pay any price, bear any burden . . . to assure the survival and 
the success of liberty.” “To those peoples in the huts and villages of half the 
globe . . . we pledge . . . to help them help themselves . . . if a free society 
cannot help the many who are poor, it cannot save the few that are rich.” “Let 
both sides seek to invoke the wonders of science instead of its terrors. Together 
let us explore the stars, conquer the deserts, eradicate disease, tap the ocean depths 
and encourage the arts and commerce.” “Now the trumpet summons us again 
. . . (to) a struggle against the common enemies of man: tyranny, poverty, disease 
and war itself.” 

And finally, “. . . ask not what your country can do for you—ask what you can 
do for your country.” 

Empty words? Glittering generalities? Platitudes? Maybe. History will decide. 

If the President’s words portend only a fraction of what they say, energy supply 
is destined to maintain its relative position of importance in the domestic economy 
which must support the international effort. And, as always, energy in its most 
flexible form, electricity, will be in the limelight. 

We have no fears that our industry can fail to keep ahead of the demand in 
good style; it always has succeeded, when not burdened by the undermining 
efforts of those bent more on altering a successful system than in advancing the 
art and the work at hand. 

Whether such undermining efforts will become serious to a large measure is 
up to the President. We trust he will not keep his eyes on international fields 
to the detriment of healthy industry at home. 

But is keeping ahead of the demand in good style all that is asked of us? 
Cannot we pledge ourselves to go further? Surely there are myriad opportunities 
for the consummate engineering skills of our mighty industry to be put to good 
use against “the common enemies of man.” For one, “those in the huts and 
villages of half the globe,” under the doctrine of “helping them help themselves,” 
will have growing need for electric energy. Sharing our skills with them would 
seem to be our greatest gift. 

Let the President translate his bold words into specific programs. Then let’s 
not wait in caves of cold comfort, moodily declining to volunteer for what could 
be the last great battle. 

When the time comes, let’s step forth, “asking not what our country can do 
for us—asking what we can do for our country.” 
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Which Way Will Agencies Turn? 


New administration brings with it what appears to be a 
definite move to clarify positions of agencies in government 


In their search for policy direc- 
tions, federal agencies are tied 
partly to both Congress and the 
White House. So, agencies such as 
the Federal Power Commission, 
Atomic Energy Commission, and 
Securities & Exchange Commission 
have tried to keep step with 
both Congressional and Presidential 
voices, but in doing so, they’ve 
ended up a little bit out of step 
with both. 

This is not all bad; in some ways 
it is good. But for the outsider, or 
for the involved industry official, it’s 
often an enigma. 

At the moment, the agencies’ 
problems are a fertile hunting 
ground for James M. Landis, former 
Harvard Law School dean (EW, 
Jan. 2, p 26). In previous years, the 
House Commerce Subcommittee on 
Legislative Oversight, headed by 
Rep Oren Harris (D-Ark.), has 
turned the screws on agency prac- 
tices, and issued many recommenda- 
tions—many of them too controver- 
sial to put into law (EW, July 6, 
1959, p 12-13). 

The two major enigmas of these 
agencies are: 

(1) Where they fit into the federal 
governmental pattern? They weren't 
established—even dreamed of—in 
the US Constitution, but were 
created in recent years by Congress 
as “arms of Congress.” Their com- 
missioners and chairmen are nomi- 
nated by the President, however, and 
the agencies seem to be drifting from 
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the Congressional toward the Presi- 
dential realm of influence. 

The regulatory agencies are re- 
sponsible, generally, for regulating 
certain portions of particular indus- 
tries, but the remainder of the in- 
dustries are either unregulated or 
subject to control by different 
bodies: some at the federal, some 
at state level. This creates a lack 
of coordinated regulation over non- 
federal industries; but over federal 
operations—such as the FPC re- 
view of Southeastern Power Ad- 
ministration’s power sales to the 
Tennessee Valley Authority—au- 
thority is so vague it is completely 
ineffective (EW, June 9, 1958, p 
58). 

Rates, financing and taxes—all 
related matters—are subject to re- 
view by the FPC, SEC and the 
Internal Revenue Service. Although 
these financial matters usually affect 
each other, the FPC and the SEC 
are limited in their scope of review. 

The place of conservation in the 
granting of hydroelectric construc- 
tion licenses is another long-time 
problem. Interior Department’s Fish 
& Wildlife Service would like to 
have a veto power over FPC licens- 
ing of controversial dam _ projects 
(such as Nez Perce) where migratory 
fish might be killed needlessly. The 
FPC presently is not bound legally 
by the Interior Department on this 
subject, although it listens atten- 
tively to the Department’s recom- 
mendations. 
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(2) What type of regulatory 
agency: administrative or judicial? 

This problem has raised the issue 
of “ethics” on a number of occa- 
sions. The FPC and SEC have been 
outside most of the headlines pro- 
duced by probes of other regulatory 
agencies on the issue of ethics, but 
their problems are similar. 

These agencies must hear, con- 
sider and rule on problems between 
rival groups for licenses, on rate or 
financing issues—requiring a consid- 
erable degree of judicial secrecy and 
separation from ex parte industry 
contacts. On the other hand, to be 
fully informed of their particular 
fields of interest, and to administer 
other phases of the laws with which 
they are charged, these same agen- 
cies must mingle with industrial 
leaders to keep abreast of develop- 
ments (EW, April 11, 1960, p 
42-43). 

Landis’ report on _ regulatory 
agencies takes up many, but not all 
of their problems. His recommenda- 
tions, many very controversial, 
probably could only be put into 
law through the enactment of a new 
Government Reorganization Act, 
similar to the one enacted in 1949, 
to run from two to four years. This 
Act would give the force of law to 
any recommended revision in agency 
organization or procedure which the 
President may feel necessary. With- 
out the Act, Kennedy’s recom- 
mendations would have to be voted 
on individually by Congress. (Un- 


@ ELECTRICAL WORLD 





der the reorganization power, Con- 
gress would have only a veto; it 
could not change any provision.) 

Landis’ recommendations are 
broad, and can be reduced to sev- 
eral major headings: (1) Creation of 
a White House group to oversee all 
regulatory agencies; (2) Creation of 
several offices to coordinate related 
issues now spread among several 
federal agencies and departments: 
energy, transportation, communica- 
tion, etc.; (3) Give the President 
power to name regulatory agency 
chairmen at his pleasure (instead of 
for the full tenure of their terms); 
(4) Promote speeded-up actions by 
the agencies through larger staffs, 
freer commissioners; (5) Create 
stronger agency commissioners 
through ten-year terms, entertain- 
ment allowances, delegation of deci- 
sion-making powers to subordinate 
officials. 

Similar to Landis’ role in the 
Kennedy Administration is that of 
Judge Elijah Prettyman, named by 
Pres Eisenhower to head a “Con- 
ference on Administrative Proce- 
dures” (EW, Sept. 19, 1960, p 88). 
Prettyman’s group, still organizing, 
probably will be absorbed by Pres 
Kennedy and made into a permanent 
body, as recommended by Landis, 
who would probably head this 
group. 


FPC Seen as ‘Independent’ 


FPC Chairman Jerome Kuyken- 
dall feels his agency, although a 
creature of Congress, is an inde- 
pendent operating body. “White 
House influence during the past 
eight years has been nil,” he says, 
and he’s had political pressure from 
Congress on only a few occasions. 

Kuykendall feels Congressional 
supervision of the FPC and other 
agencies could be strengthened and 
improved along lines recommended 
by Rep Harris. This probably would 
involve the creation, and making 
permanent, of Congressional sub- 
committees charged with supervision 
of their respective regulatory agen- 
cies. Engineers, experts of all types, 
would be required to staff these sub- 
committees. 

Such supervision would bring the 
FPC and other agencies more closely 
under the wing of Congress, rather 
than under the White House roof, 
as recommended by Landis. 

Rep Harris has introduced again 
his bill (HR-14) to limit ex parte 
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contacts between members of the 
regulatory agencies and interested 
parties in cases pending decision. 
The names of regulatory agencies 
involved in the various probes, re- 
ports and _ proposed legislation 
varies. The FPC and SEC are 
named in all, but the AEC is men- 
tioned only occasionally. One reason 
for frequent deletion of the AEC in 
such a list is that this body func- 
tions mostly as a research group, 
only a portion of its activities are 
involved in decision-making. The 
AEC, however, like the FPC and 
SEC, has its own examiners, com- 
missioners and chairman, and would 
be subject to the same agency modi- 
fications as the other bodies. 


Seeks Closer White House Tie 


Net effect of the Landis recom- 
mendations would be to strengthen 
the agencies and to tie them closer 
to the White House. The Landis 
report would produce one more step 
in the gradual but continuous ebbing 
of Congressional say-so over the 
agencies. Congress, through the 
“commerce clause” of the Constitu- 
tion, has basic authority over such 
regulation, and created these agen- 
cies to take the time and pressure 
off its other, broader duties of law- 
making. 

Once the agencies were created, 
however, they began “thinking for 
themselves,” and in the normal ab- 
sence of rapid Congressional man- 
dates on many complicated matters 
involved at the agencies, Congress 
began abdicating its authority. The 
White House, on the other hand, 
more quick to act than Congress, 
moved into the vacuum where Con- 
gress moved out. Presidential ap- 
pointments to the commissions, civil 
service regulation of other agency 
jobs, frequent contact between the 
commissions and related executive 
departments, all have had an effect 
on strengthening the White House 
ties with these agencies. 


Sometimes There Is Confusion 


This separation between Congress 
and the FPC has reached the point 
where the FPC has been charged by 
some Congressmen with failing to 
carry out the law, as passed by Con- 
gress. In the Hells Canyon case, the 
FPC was busily hearing and de- 
ciding the license application of 
Idaho Power Co, while its parent, 
Congress, was considering — and 
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finally killing—a rival federal plan 
for a single, high dam. 

The reappointment of FPC Chair- 
man Jerome Kuykendall was held 
up by the Senate Commerce Com- 
mittee in 1957 on grounds that 
seemed to boil down to resentment 
by the Democratic majority that 
Kuykendall was closely following 
the views of the Republican ad- 
ministration rather than being ac- 
cused of ignoring Congressional 
mandates. 

The FPC is the oldest of the 
three power-related agencies, dating 
back to 1920 when it was charged 
only with licensing hydropower 
projects. Its “commissioners” then 
were the Secretaries of War, Agri- 
culture and Interior. Under Pres 
Roosevelt, the FPC was given added 
duties to regulate interstate power 
systems and utilities mentioned in 
the Holding Company Act. Under 
the previous Hoover Administra- 
tion, the three cabinet officials had 
been replaced by presidential ap- 
pointees. Originally, the commis- 
sioners elected their own chairman; 
now he’s appointed by the Presi- 
dent for the duration of his term. 
(Landis would change this to permit 
an incoming president, such as Ken- 
nedy, to name his own chairman 
without waiting for the end of the 
previous chairman’s term to ex- 
pire.) 

The SEC was born under the 
Roosevelt Administration to regu- 
late the trading of securities, and 
to control companies subject to the 
Holding Company Act. 


Conversion to Electricity 
Starts on German Railways 


The German Federal Railways 
have announced a major electrifica- 
tion program which will switch 
about 2,900 miles of track from 
coal to electricity. Electric engines 
will be using part of this track 
within the next few years. Conver- 
sion work has already begun on 758 
miles, scheduled for completion by 
1965. Completion dates for the 
remaining 2,175 miles have not 
been estimated because availability 
of funds is uncertain. When the 
program is completed, 5,280 miles 
(28% of the entire West German 
railway network) will be electrified. 
These lines will carry over half of 
the nation’s rail traffic. 





FPC Gets End Use Authority 


In Supreme Court Decision 


Broadened power to block sales 
of natural gas for use in electric gen- 
erating plants has been handed the 
Federal Power Commission by the 
US Supreme Court. 

The Court said in a 6-to-3 deci- 
sion that the FPC was right to cite 
the “inferior” end use proposed in 
refusing to let Transcontinental Gas 
Pipe Line act as a transporter for gas 
bought in Texas by Consolidated 
Edison Co. A lower court had dis- 
agreed with the FPC. 

Thus the Commission was finally 
vindicated in its frequently-voiced 
claim that boiler fuel use for gas 
should be avoided when more plen- 
tiful fuels are readily available. 

The FPC’s newly established 
authority could have a bearing on 
future proposals of electric com- 
panies to buy gas on a firm supply 
and price basis. 

But its first application will prob- 
ably be to the move by Southern 
California Edison Co to tie down an 
independent source of gas in Texas. 

Southern California Edison bought 
the gas—for boiler fuel use only— 
from Humble Oil & Refining Co. 
The gas is to be carried to the Los 


Angeles area in a $225-million pipe- 
line through Mexico backed by Ten- 
nessee Gas Transmission and Petro- 
leos Mexicanos, the Mexican na- 
tional oil company. 

The Supreme Court decision in 
the Transco case gives the FPC 
leeway to consider not only pre- 
ferred end use, but also the effect of 
a proposed direct industrial sale on 
producer prices generally. 

Under direct Southern California 
Edison purchase, the FPC can’t 
regulate prices. But now, it has the 
power to stop the sale if it believes 
the producer prices involved will be 
inflationary. 

“Common sense,” Chief Justice 
Earl Warren said in the majority 
opinion, shows that “channeling of 
vast quantities of a wasting resource 
into unregulated transactions at a 
high price will result in scarcity to 
other consumers and a general price 
increase.” 

The FPC’s fear that big unregu- 
lated sales would push up producer 
prices was a prime factor in its 
desire for a Supreme Court decision 
in the Transco case. 

Warren also strongly implied that 


Rockefeller Signs Niagara Contracts 


Three utilities, eight municipali- 
ties, and one cooperative will 
receive power from the Niagara 
project under terms of contracts 
approved by New York Governor 
Rockefeller. The contracts cover 
1,717 Mw of the project’s 1,800 
Mw of firm power. 

The utilities, which cover the 
greater part of upstate New York, 
will use 97% of Niagara’s genera- 
tion. Niagara Mohawk Power Corp 
will receive 1,190 Mw of firm and 
other types of power annually. 
New York State Electric & Gas 
Co will take 485 Mw, and Roch- 
ester Gas & Electric Co 200 Mw. 
The municipalities and co-ops will 
share about 42 Mw. 

Utilities will take all the power 
they have contracted for as soon 
as it is made available by the 
project. But there is little proba- 
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bility of immediate savings since 
the power companies will have to 
idle some of their generating plants 
in order to handle the new supply 
of electricity. Net savings probably 
won't occur until 90% of the total 
generating capacity of the project 
and the utility plants has found a 
market. At this time, savings will 
be passed on to consumers by a 
formula similar to that used for 
customers of St. Lawrence Power. 

In answer to repeated requests 
from industrial consumers, Gov 
Rockefeller announced that no 
specific minimum would be placed 
on allotments of expansion power. 
The state Power Authority had 
planned to limit expansion power 
to industries using 5 Mw or better, 
but industrial groups argued that 
such a policy would discourage 
economic growth. 
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the FPC has considerable latitude to 
go beyond the specific Transco case 
issues, price and end use, to weigh 
any “policy considerations” it feels 
affect the public interest. 

One limitation on the Commission 
emphasized by Warren was that it 
can’t get into areas reserved for state 
regulation. 

The three justices in the minority 
agreed that the FPC has some free- 
dom to base decisions on broad 
policy questions, but they insisted 
that the hearing record in the 
Transco case wasn’t full enough on 
the issues involved to justify the 
FPC’s decision. 

The air pollution issue stressed so 
greatly by Con Ed in its arguments 
for the sale was brushed aside by the 
Court. 

“We are very disappointed,” com- 
mented Otto W. Manz Jr, Con Ed 
executive vice president. 

“We do feel that the use of natural 
gas as boiler fuel at Waterside and 
in the low pressure units at East 
River is the most practical way of 
correcting pollution problems at 
these stations. 

“We have been using valley (off- 
peak) gas eight or nine months a 
year at Waterside. But this is not 
enough because pollution is a year 
‘round proposition.” 

For the Mexican project, the 
Court’s ruling made it clear that the 
four key issues are likely to be end 
use, air pollution control, the effect 
on other producer prices, and the 
impact on traditional gas business 
practices in southern California. 

These issues are likely to be fully 
argued before the FPC by the pro- 
moters of the Mexican line, and its 
opponents, led by the Pacific Light- 
ing System companies, Southern 
California Gas Co, and Southern 
Counties Gas Co. 

Thus far, the two gas distributor 
opponents have concentrated on 
the charge that the loss of their 
biggest load-balancing customer, 
Southern California Edison, will 
bring higher rates for their firm gas 
customers. 

Now, however, they will be able 
to broaden their attack to take in 
the end use and price impact issues. 

Under Los Angeles smog control 
regulations, Southern California 
Edison must burn gas six months a 
year, and the electric utility says it 
must therefore have a steady supply 
of gas at stable prices. 
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Utilities Will Fight for Colorado Plan 


Upper Colorado utilities will carry on construction plans 
and system interconnections while arguing against Interior 


Investor-owned utilities interested 
in marketing power from the Up- 
per Colorado River Storage Project 
are girding for battle against the 
recommendations of former Interior 
Secretary Fred Seaton that the 
government build all the necessary 
transmission lines (EW, Jan. 23, p 
16). 

Battleground for the attempt to 
save the plan for coordinated con- 
struction by both investor-owned 
companies and the government 
will be before the appropriations 
committees of both the House and 
Senate. The Eisenhower budget 
made reference to appropriation 
requests for the lines. 


Utah P&L Plans Congress Fight 


E. M. Naughton, president of 
Utah Power & Light Co, said his 
company “. . . will oppose, before 
both House and Senate appropria- 
tions committees, the allocating of 
any funds to construct transmis- 
sion lines which will parallel and 
duplicate our own lines. 

“UP&L will not alter its plans 
to construct transmission lines to 
interconnect with those of Arizona 
Public Service Co.” 

APS, on the other hand, through 
George H. Groh, vice president of 
research and planning, said it “.. . 
is going ahead with its construction 


of a 230-kv transmission line to 
interconnect with Utah Power & 
Light Co. This line will soon serve 
construction power for Glen Canyon 
dam and for the town of Page.” 


Construction Plans Go Ahead 


Public Service Co of Colorado, 
at least for the moment, is not 
altering its general plans for trans- 
mission expansion, says Robert T. 
Person, president. PSCo has pur- 
chased right-of-way and materials 
for a line from its Cameo generating 
station in western Colorado to 
Montrose to create a tie with West- 
ern Colorado Power Co. When this 
is completed, it will close the last 
gap to create a statewide power 
pool with interties between virtually 
all federal, investor-owned, munici- 
pal and cooperative systems in 
Colorado. 

D. W. Reeves, president of Public 
Service Co of New Mexico, reacted 
to Seaton’s decision by saying: 

“The utilities of this area have 
strongly supported the Colorado 
River Storage Project as important 
to the economy of the area and of 
the nation, and supported appro- 
priation of necessary funds. The 
companies have done their utmost 
to cooperate with the Bureau of 
Reclamation in development of a 
coordinated transmission system 


Mississippi Power and Cooperative Move 


Mississippi Power & Light Co 
is moving to comply with the terms 
of its agreement with the North 
Central Mississippi Electric Power 
Assn relative to service areas in 
DeSoto, Tate and Marshall counties. 

The Dec. 31 agreement, which 
resulted from negotiations held at 
the request of the Public Service 
Commission, ends a_several-year 
period of deadlock which saw the 
filing of more than 70 separate 
pieces of litigation. It will eliminate 
duplication of operation and facili- 
ties in the three-county area. 

Under the agreement, MP&L 
will serve Tate county and all of 


DeSoto county except the northeast 
portion. NCMEPA will be sole 
supplier in Marshall county and 
northeast DeSoto county. Each will 
sell to the other its facilities in areas 
no longer served. 

MP&L President Baxter Wilson 
commented, “Although the agree- 
ment means that the company will 
withdraw from Byhalia and Olive 
Branch, which we have served for 
many years and are exceedingly 
reluctant to release, the new ar- 
rangement at the same time will 
eliminate numerous problems that 
have continually been encountered 
in the past. In addition, the new 
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which would utilize existing and 
proposed transmission facilities of 
the investor-owned utility com- 
panies operating in the area as 
directed by Congress. As the result 
of pressure for additional subsidies 
by the already over-subsidized pref- 
erence power group, the Bureau of 
Reclamation and the former Secre- 
tary seem to have ignored the in- 
tent of Congress and proceeded with 
their own plans, making little in- 
formation concerning their studies 
available to the utilities prior to 
the unwarranted and questionable 
decision of the former Secretary of 
Interior on Jan. 17, 1961.” 

All of the companies argue that 
an appropriation of $120 million 
more for the all-federal plan is a 
waste of taxpayers’ money, and it 
is On this issue that they will make 
their case before appropriations 
committees. 


Local Tax Loss Cited 


L. R. Patterson, vice president 
electric operations at Public Serv- 
ice Co of Colorado, further as- 
serted: 

“Another important consideration 
is the great loss of property taxes 
at both local and state levels by 
virtue of these transmission lines 
being owned and operated by the 
federal government.” 

At the time of issuing their state- 
ments, none of the companies in- 
volved had closely studied Seaton’s 
recommendations. 


Toward Area Trade 


agreement will result in the transfer 
of a substantial number of custom- 
ers from NCMEPA to MP&L in 
DeSoto and Tate counties. In 
order to be in better position to 
render service to the customers in 
this new area, a new Office will be 
constructed immediately at the site 
of the Horn Lake 115-kv substa- 
tion north of Hernando.” 

Another MP&L spokesman said 
that although the co-op gains 
about 3,000 more customers than 
MP&L in the “swap,” the company 
feels that “an area gained by the 
company south of Memphis looks 
fruitful.” 


29 





Federal Power Climate Changes 


Backgrounds of three men named to Interior Department 
indicate trend toward government power is possible 


A strong background in govern- 
ment power characterizes the three 
top officials of the Interior Depart- 
ment in Pres John Kennedy’s new 
administration: Interior Secretary 
Stewart Udall, | Undersecretary 
James K. Carr, Assistant Secretary 
for Water & Power Kenneth Holum. 

Interior Department has had most 
of its power vacancies filled by the 
new Kennedy Administration. 
Other agencies, including the Fed- 
eral Power Commission, Securities 
& Exchange Commission and 
Atomic Energy Commission, still 
have vacancies to be filled. A new 
AEC chairman, Glenn T. Seaborg, 
was named recently by Pres Ken- 
nedy. 


Will Be Strong Secretary 


Stewart Udall, new Interior Sec- 
retary, has been confirmed by the 
Senate. His recent confirmation 
hearings before the Senate Interior 
Committee shed much light on speci- 
fic views he holds on electric power, 
but one of the clearest things com- 
ing out of these hearings is the 
fact that Udall will be a strong 
Secretary, make his own decisions, 
and expect lower-echelon officials 
to follow his policies. 

“My general philosophy is that 
of favoring full and comprehensive 
basin development in all of the 
basins of this country,” Udall told 
the Senate group. “In any one of 
the great river basins where once we 
undertake to harness these rivers . . . 
you cannot produce the maximum 
power unless it is done with a uni- 
fied operation.” 

Federal construction of the con- 
tested Bridge Canyon dam site on 
the Colorado River, Ariz., also was 
hinted by Udall under questioning. 
The project currently is being pro- 
posed by both the Arizona Power 
Authority and the City of Los An- 
geles, and FPC hearings on the rival 
plans are scheduled to begin April 6. 
Udall pointed out that, since unified 
river control is necessary for maxi- 
mum development, and since the 
Upper Colorado already is under 
federal development, “I think this is 


strong logic for federal construction 
(of Bridge Canyon), but I am not 
closed-minded on these matters.” 

Udall also told the committee he 
favored the Fryingpan-Arkansas 
project, Colo.: “I think Fryingpan 
has just one more time at bat. I 
think if it strikes out again, it is 
gone . . . and I would like to be 
the secretary that bells this cat... 
I am not going to advocate that we 
put it at bat until we have every- 
thing in line.” As to the contro- 
versial Burns Creek project, Ida., 
he said, “I have always favored it.” 
And he also added, “I helped Sena- 
tor (Claire) Engle (D-Calif.) with 
the Trinity project (Calif.).” 

Udall also favored the federal 
Hells Canyon project when he was a 
member of the House Interior Com- 
mittee. 

As to the basic public-vs-private 
power issue, Udall says both public 
and private development are needed, 
but he leans toward public power: 
“It seems to me that we have a 
mixed system and there is an over- 
lap and that the overlap is a very 
healthy one in many areas. I am 
not doctrinaire in this view. I think 
again we approach each particular 
problem with an open mind... It 
does seem to me, with the great river 
systems that we have, that many of 
these resources are public resources, 
and we need to develop them for 
the good of the whole nation, and 
not for the good of a small group 
... The lower part of the Colorado 
River Basin is an area where public 
and private power have existed side 
by side. . 


Presses Power Interests Balance 


“I think we will have to have 
more vigorous federal activity in 
some of our basins, and I would 
hope that the private power com- 
panies, too, from their sources and 
methods, will step up the production 
of power. I certainly do not con- 
template moving in the direction of 
having all public power in this coun- 
try.” 

Udall told a press conference he 
wants the Bureau of Reclamation 
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to proceed in an “orderly, sustained 
program” with “no drastic changes.” 
He said he’d like to see more new 
starts, but “you know the budget 
situation.” Udall also said he plans 
to review the tentative filling criteria 
for Glen Canyon dam. 

Udall’s deputies, Undersecretary 
Carr and Assistant Secretary Holum, 
were scheduled for confirmation 
hearings before the Senate Interior 
Committee last Thursday. Udall 
says Carr shares his own attitude 
on maximum development of river 
basins. Udall also says he person- 
ally recommended Carr to Kennedy 
for the Interior post. 


Carr Not Strong on Public Power 


Carr is termed a public power 
advocate, “but not a crusading one.” 
He was chairman of the California 
Water Commission, and is reported 
to have taken personal satisfaction 
in getting voter approval of the 
nearly $2-billion water bond issue 
in November’s election. 

Carr also was assistant general 
manager of the Sacramento Munici- 
pal Utility District when he was 
nominated to the Interior post, and 
previously had been a protege of 
Engle as a House Interior Commit- 
tee advisor. Before that he had been 
a project engineer with the Bureau 
of Reclamation in California. 

Carr won’t have as much direct 
operational authority in the power 
agencies as will Holum. Carr will 
be Udall’s deputy, but Holum will 
direct the Department’s Bureau of 
Reclamation and power marketing 
agencies (Bonneville, Southwestern, 
Southeastern Power Administra- 
tion). Udall also is more likely to 
call on Carr for water advice, on 
Holum for power recommenda- 
tions. 

Holum has broad powers in the 
Department (EW, Jan. 23, p 5), and 
is expected to use them freely to 
promote public and federal power 
issues. He is an experienced politi- 
cian. He served in the South Dakota 
Legislature, and narrowly lost in 
two Senate races, as a Democratic 
candidate, to Sen Karl Mundt and 
to Sen Francis Case. He also had 
served as a member of Pres Harry 
Truman’s “Missouri Basin Survey 
Commission” in 1952-53, which 
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DOMINY: Career Man 


had recommended a unified develop- 
ment of water and land resources 
in the area. 

Holum more recently has been 
the general manager and driving 
force behind the Midwest Electric 
Consumers Assn, Aberdeen, S$. D.— 
a group pushing for a “small giant 
power” development in the eastern 
division of the Missouri Basin. This 
includes high-voltage federal trans- 
mission lines, interties with the 
Bonneville and Upper Colorado 
Basin systems, nuclear and lignite 
steam generating plants (EW, Aug. 
8, 1960, p 28). 


Holum Seen as Crusader 


Holum is rated as a crusading 
public power advocate, contrasted 
to Carr’s attitude. He’d like to make 
a name for himself while he’s in 
Washington. 

Udall says he will make decisions 
between public-vs-private power on 
a specific basis. Holum is in a posi- 
tion to make recommendations to 
Udall on these specific projects, be- 
cause Holum’s job will be to study 
the specific projects under possible 
interior jurisdiction. 

Floyd E. Dominy, present Recla- 
mation commissioner, will be re- 
tained at Udall’s request: “I think 
he is one of the ablest commissioners 
that we have had . . . Mr Dominy 

. has assured me (that he) will 
carry out what policies we make.” 

Udall, during his confirmation 
hearing, also protected Dominy 
from a charge flung by Gen Mgr 
Gus Norwood of the Northwest 
Public Power Assn. Norwood 
charged that Dominy had a “single- 
purpose attitude toward irrigation 
at the expense of power users and 


HOLUM: Crusader 


power development” and hit Dom- 
iny’s alleged “bias against public 
power and transmission lines . 
(and) his advocacy of higher power 
rates to subsidize irrigation proj- 
ects . . .” (NPPA President Dean 
Barline subsequently informed the 
Senate group that Norwood spoke 
on his own, without prior knowl- 
edge or assent of the Association’s 
directors.) 

Udall’s comment to this was that 
“The statement .. . from Mr Nor- 
wood is, in my view, something of 
an overstatement. Traditionally, the 
Bureau of Reclamation has been a 
career service. They have a very 
fine group of career people. Mr 
Dominy is a career man.” 

Dominy came up through the 
ranks: chief of the Bureau’s irriga- 
tion operations from 1953-57, as- 
sistant Reclamation commissioner 
under Wilbur Dexheimer from 
1957-59, commissioner since that 
time. 


Seek Balanced View 


Dominy favors a broadening of 
the cost allocation formula for fed- 
eral multipurpose projects. He con- 
siders the Bureau a “balanced water 
resource development agency. We 
are not static. Emphasis in the 
past has teetered back and forth 
between extreme considerations of 
the Bureau as an engineering or- 
ganization, or an electric power 
utility, or an irrigation agency .. . 
I hope to restore and maintain the 
balanced view . . . and it is also 
my belief that arbitrary regional 
boundaries should not split up ad- 
ministrative responsibility for opera- 
tions which, by their very existence, 
cross such boundaries.” 
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CARR: Moderate 


Douglas Wright, a Truman ap- 
pointee, is expected to continue as 
administrator of the Southwestern 
Power Administration; and a Walla 
Walla, Wash., attorney, Charles F. 
Luce, will be appointed as replace- 
ment for Dr William A. Pearl, 
Bonneville Power Administrator. 


First AEC Scientist Head 


Seaborg, the new chairman of 
the Atomic Energy Commission, is 
the first AEC scientist chairman. 
Seaborg was named by Pres Ken- 
nedy to replace John McCone. 

Another vacancy still exists on 
the AEC, and probably will be filled 
soon. The Joint Atomic Energy 
Committee hasn’t set hearings yet 
on Seaborg’s confirmation, but these 
will come soon. 

Seaborg’s nomination brings the 
AEC political line-up to two Demo- 
crats, two Republicans. Kennedy’s 
next nomination should give the 
Democrats a 3-2 edge. Seaborg said 
Kennedy already has talked to him 
about the choice for the fifth com- 
missioner. 

Seaborg’s political views, or even 
policy views on atomic develop- 
ment, are cloaked in silence. He’s 
been chancellor of the University of 
California, and won a Nobel prize 
for chemistry in 1951. He is re- 
garded, for the moment, as a neutral 
in the private-vs-federal atomic de- 
velopment fight. 

At a news conference last week 
(see p 14) Udall questioned some 
recent actions of his predecessor, 
recalling an Interior position paper 
sent to FPC. However, it is thought 
that he favors the Eisenhower Ad- 
ministration’s stand on Upper 
Colorado transmission lines (p 28). 
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Dateline eee Washington, D. C. (Continued from page 5) 


ordered its Corps of Engineers to keep the PM-2A 
reactor under the Greenland icecap shut down 
until a safety review of operating characteristics is 
completed. Though the Army safety examina- 
tion parallels and is coordinated with AEC’s full- 
scale safety survey, it will not necessarily tie the 
duration of PM-2A’s shutdown to completion of 
AEC’s safety findings. The 1,500-kw, ALCO-built 
reactor previously had been shut down following 
its assembly at Camp Century in October and not 
started up since, after shielding deficiencies caused 
localized neutron steaming about its upper refueling 
areas. PM-2A will remain out of operation, how- 
ever, with all control rods in and with no change to 
the physical condition of its core until all operating 
procedures have been carefully reviewed by the 
Army. 


Meanwhile, after two weeks of intensive probing, 
the nation’s top-flight nuclear experts, assembled 
at the Idaho accident scene to work with the AEC’s 
investigative committee and inquiry board, have re- 
jected chemical reactions as the cause of the ex- 
plosion. 

Radiochemical activation tests of metallic objects 
recovered from the accident disclosed the presence 
of copper-64 and gold-198. These neutron-acti- 
vated isotopes and fission fragments constitute the 
telltale evidence of the presence of neutrons which 
were generated by a nuclear chain reaction. 


As for the future use of the reactor building, 
the advisory group of experts have recommended 
to the Commission that extensive decontamination 
of the building not be attempted until better evidence 
is had that its reconditioning is economically justifi- 
able. 

Since the removal of the third body six days after 
the accident, there has been no further entry into 
the reactor building—still a hazardous operation 
because of continuing high levels of radiation. 

Site efforts are now directed at reducing the high 
radiation level, determining the status of the reactor, 
and assuring future safety of information-gathering 
operations. 


Reactor manufacturers are obviously concerned 
about the impact the mishap could have on sales and 
future of civilian power plants. 

However, the AEC and the military says the 
accident will not slow developmental programs. 

Richard E. Morse, the Army’s research-develop- 
ment director, says there is no evidence yet that the 
SL-1 accident had any direct connection with an 
“operating reactor producing on-power kilowatts.” 

Morse says: “We hope we can find out the exact 
cause of the mishap and all its surrounding cir- 


cumstances. It’s regrettable, it’s unfortunate, but 
the accident in itself doesn’t spell doom for any of 
our atomic programs.” 

Neither do Air Force nor Navy reactor developers 
foresee cutbacks in naval and aircraft propulsion 
reactors. They’re convinced that if comparisons of 
reactor accidents vs normal boiler operation acci- 
dents were drawn in defense facilities alone, that 
the lower number of nuclear incidents would pre- 
vent the “panicking on power reactor development.” 


Congressional leaders are worrying about public 
anxiety and fears. Says Rep Craig Hosmer (R-Calif.), 
a member of the Senate-House atomic energy com- 
mittee: 

“The reason for putting reactors at National 
Reactor Testing Station in God’s nowhere was for 
the simple reason that is was anticipated that some- 
thing like this could go wrong. Here the concern 
is that three men have been killed by something 
invisible, nuclear energy, stoked in controversy for 
the last eight years by Russian propaganda. It was 
not something you could see, such as the recent 
jet air crashes.” 

Congress does not anticipate an investigation. 
Rather, it will let AEC get on with the present 
inquiry and closely examine Commission findings 
before proceeding separately. 


However, the accident is still crucial to the running 
safety controversy. Union leader Walter Reuther, 
shortly after the accident, cited the Idaho accident 
as a case in point in the union argument against the 
Fermi fast breeder reactor of private utility groups 
in the Detroit area. That case is now awaiting Su- 
preme Court argument in late March or early April. 

“The Detroit plant, built in spite of an appeal 
by intervening unions, is 300 times larger than an 
experimental model which exploded at the National 
Reactor Testing Station Nov. 29, 1955, Experimental 
Breeder Reactor No. 1,” Reuther commented. 

Reuther said, “It is clear from the SL-1 reactor 
accident that thousands of people would have been 
over-exposed to radiation if the stationary low-power 
reactor had been built in a populated area, just as 
the fast breeder reactor is being built in its first 
commercial size in the Toledo-Detroit metropolitan 
area.” 


However, the radiation levels immediately out- 
side the SL-reactor building were so low that there 
was little hazard. US Highway 20, a few hundred 
yards from the site, was open to public transit 14 hr 
after the excursion. It is significant that this reactor 
building is not a containment shell similar to those 
in which Enrico Fermi and all other utilities’ reactors 
are housed. (More information on page 14.) 
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Plan Transformer Vaults Carefully 


Many factors must be considered before naturally-ventilated vaults are designed 


KARL T. STEARNS, Consulting Engineer, Auburndale, Mass. 


In designing facilities for gravity or natural ventila- 
tion of underground transformer vaults the ventilating 
engineer must consider economy, difficulties of con- 
struction in congested underground areas, and possible 
objections of municipal authorities to large grilles in 
sidewalks as well as ventilation capabilities. Although 
forced ventilation offers advantages, and may at times 
be necessary, many distribution engineers prefer the 
dependability and simplicity of natural ventilation, 
particularly for ac network vaults. 

In resolving opposing objectives regarding duct and 
grille dimensions one must determine with reasonable 
accuracy the areas of air passages required to limit the 
temperatures of top oil, vault ambient and exit air 
to acceptable maximum during periods of sustained 
peak loading on hot summer days. 

Two simple equations may be used: 


Equation I: 
Net heat to be removed by ventilation: 


Net Btu/hr = (kw losses « 3,413 Btu/kwhr)—(5.6 Ay + 4.1 Ay) 
where A, = area of walls, sq ft 


Ay = area of floor, sq ft 
Equation II: 


Grille face area (area of duct below grille) 


Net Btu/hr « F, 
K VH +F, 
where K = 830 for external ducts, 920 for internal inlet duct only 
H height in ft, vault floor to outlet grille 


F, = altitude correction 
F, = correction factor for grille characteristics: 


A (sq ft) = - 


assumed % free area 65% FP 
= 7 — a ee 
actual % free area Y% 


The assumptions made are: 

1. Inlet and outlet grilles have equal net free areas. 

2. Net free area is 65% of the face area. 

3. Height from vault floor to outlet grille is approx- 
imately twice the height of the transformer. 

4. Transformer is of modern type with ample con- 
vection surface. 

5. Temperatures are: 


t, inlet air 
t, ambient, average, vault floor to outlet grille 
(t; + 0.70 + temperature rise) 
i; air leaving vault (¢, + temperature rise) 
t, interior surfaee of vault walls, avg 
(t, + air temperature rise) 
ts floor surface, avg (t; + 0.40 « temperature rise) 
Degrees rise between inlet and outlet 
Earth surrounding vault walls, avg 
Earth below vault floor 
Approx. top oil (at 100% rating only) 
Barometric pressure 
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The following interior surfaces of the vault are 
usually omitted in calculations because of the prob- 
ability of high temperatures at the exterior surface: 
ceiling (solar radiation), walls closely adjacent to 
basement walls (heat from boilers, piping, etc.), and 
a common or party wall when a network protector 
is installed in an adjoining cell. Special considera- 
tion is required if steam or hot water mains are in 
the area. 


Exact Solution Not Contemplated 


Because of variations in transformer design and 
vault construction an exact solution is not contemplated. 
For vaults of simple configuration and well-designed air 
passages the resulting minimum grille dimensions will 
generally be adequate and will be more accurate than 
dimensions obtained by other previously published 
methods. 

These equations were developed for use in the lati- 
tude band of 41 to 43 degrees in New England but 
may be used without alteration in a somewhat wider 
range across the US. Local conditions may warrant 
deviations from the assumptions. By substituting 
known factors in the basic equations employed in their 
derivation, Equations I and II may be readily modified. 


Duration of 90F Temperatures Low 


Although atmospheric temperatures as high as 104F 
have been recorded in New England cities, the total 
annual duration of temperatures above 90F is relatively 
low. Dry-bulb temperatures in New York City are 
reported to equal or exceed 91F during 242% of the 
total hours in the months of June through September, 
and to equal or exceed 95F during | percent of the 
same period.' Design dry-bulb temperatures in com- 
mon use for air conditioning indicate that summer 
peak temperatures in New England cities near the coast 
are slightly lower than in New York. Inland cities have 
reported somewhat higher temperature. High dry- 
bulb temperatures in some parts of the West and 
Midwest require special consideration. 

Earth temperatures attained during the summer 
months are seldom known in advance. The following 
tabulation of temperatures is in close agreement with 
observations at Cincinnati. Temperatures observed at 
similar depths in New York, Philadelphia, Chicago 
and Kansas City were within a degree or two of the 
tabulated figures. 


Typical Earth Temperatures” 
Depth Below Surface, ft 2 4 6 8 10 12 
Degrees F 73.4 70.7 68.9 67.1 64.9 62.6 


Other temperatures were obtained by calculation. 
The currently recommended coefficient for heat con- 
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ducted to the ground through basement floors is 0.10 
Btu per hr per sq ft per degree difference between 
air at approximately 70F, 6 in. above the floor, and 
ground temperature in the range of 40 to 60F.* Data 
applying to small structures such as vaults, where 
higher temperatures prevail, are not available. 


Coefficient Assumed 


Lacking other authoritative data, the writer has used 
a coefficient of 0.11 Btu per hr per sq ft per degree dif- 
ference between the interior masonry surface and the 
ground for both floor and walls. Tests have proved 
formerly listed conductivities (0.50) much too high. 
The heat conducted through the floor and walls is 
calculated as follows: 


Btu /hr conducted = 0.11 [Aw (4 — 69F) + Ay (t; — 65F)] 


where A, = area of walls in sq ft 
A, = area of floor in sq ft 
ts average wall temperature (assumed 120F) 
ts average floor temperature (assumed 102F) 


With the above assumed temperatures this may be 
simplified to: 
Btu/hr conducted = 5.6 Aw + 4.1 Ay 

The losses of the transformer at anticipated maximum 
sustained contingency peak, plus losses of the network 
protector and cables within the vault (if significant), 
minus the heat conducted through the vault walls and 
floor leaves the net Btu per hr to be removed by ventila- 
tion. 


Net Btu/hr = (kw losses 
(5.6A,, + 4.1A;), or Equation I. 


3,413 Btu/kwhr)— 


Because 1 cubic foot of air entering at 90F re- 
quires 0.0174 Btu per degree temperature rise, the 
required circulation of air in cu ft per sec is determined 
by Equation II-A: 


Net Btu/hr removed by ventilation 


"3,600 sec/hr « 30F rise + 0.0174 Btu/cu ft/degF 


Net Btu/hr 

Or 
If there were no loss of head in the passage of 
air through a system having inlet and outlet ducts of 
equal area and equal grilles at the same height above 
the floor, the velocity through the inlet duct could be 


Q cfs = 


ennecsanvuensnecennsaunesensisvenresvonrenecsucsrnnaveceseneonety 


Effect of Altitude 


Elevation, Barometric Pressure, e 


ft above sea level in. of mercury approx. air density 


0 29.92 1.00 

500 29.38 0.98 
1,000 28.81 0.97 
5,000 24.89 0.83 
10,000 20.58 0.69 


yasveaanenenenennunvenscacsesvauesoveuneonnervompenenecaraaseateniecaneectieteyntics 


Fsunnonesnnanvesbenscouesscoverassoeteneureanergsers cc spervensy sennecnuenensnsepensenpesstanense evens qannevosccsneaesnenasernsvuenvennisettny osvevnensenansvgsnsunsnseysayravyevnsy sisi cvnnensen. 
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derived directly from the familiar expression: 


v? = 2gh, 
where v duct velocity, fps 
g 32.174 ft/sec /see acceleration 


h -( ~ nm) 


H = height in feet of air column at 72 between floor and 
outlet grille 
temperature (abs) of entering air 


T; 


T: = average temperature (abs) of air column 


Friction losses at low velocity through short ducts 
are negligible, but the dynamic or shock losses result- 
ing from changes in velocity are significant. The losses 
¢; (v)? Ce (v)? 


are expressed as ak ae 
2¢ ( 


etc. where Cj, Co, 
etc., are coefficients evaluated by application of pub- 
lished data. The expression becomes: 
v)? (tg — t)) 
= © (Cc; + Co + C3 . ) = ; = 0.0368 
% Ci + Co + ¢; (ts + 460) H ).0368 H7, 
as t, and f, are temperatures 90F and 111F (assump- 
tions). 

Summarizing the coefficients: 


2 
e(v)? 


= 0.0368 H, and Equation II-B follows: 


il - 0.0368 H = 1.54, ] 

Vee 
Combining equations (II-A) and (II-B) for area of 
grille face: 
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A (sq ft) = Qefs — Net Btu/hr 1 J sh 


vft/sec 1,879 eas i * H 

for external ducts: (c — 12.09 for well-designed air 
passages) 

Net Btu/hr + Fy _ 


A (sq ft) = — 
? 830 VH«F, 


For internal inlet duct with outlet in ceiling: (c = 9.88 
for good design) 


_ Net Btu/hr « F, 


A (sq ft) = 
(sq ft) 920 VH «F. 


Parameters F, and F,, have been included in the final 
equation to facilitate corrections for altitude and grille 
characteristics when necessary. 

The face area of the grille is the area of the open- 
ing covered by the grille, minus any overlapping hinges 
or obstructions to air flow. The net free area is the 
combined area of all openings of a grille that permit 
free passage of air and is equal to the face area minus 
the total area of all grille bars, hinges, fastenings or 
other obstructions to normal air flow. 

The over-all area depends upon grille design and 
the marginal recess provided for its support. Actual 
dimensions may be 3 to 6 in. greater than dimensions 
of the opening covered. 

Requisites of grille design vary with location and 
should be considered. Wide spaces between bars of 
sidewalk grilles produce nuisance complaints; spike 
shoe heels will catch between bars. Very narrow 
openings between grille bars may require special fabri- 
cation and result in larger face area. Standard types 
of subway grating with 65% net free area and open- 
ings of about ;% in. have been found acceptable as 
sidewalk grilles in cities, providing that the grating units. 
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Vault With External Ducts 


VAULT WITH EXTERNAL DUCTS (left) and without external 
ducts (right) have differing advantages. External ducts pro- 


are relatively small and can be avoided by pedestrians. 
Equations are based on this grille type. 

Identical grilles for inlet and outlet are preferable, 
but where unequal grilles are desired for structural 
reasons the combined calculated area may be divided 
to increase the area ratio of outlet to inlet from unity 
to 1.15 to 0.85. Higher ratios may reduce ventilating 
capacity. Outlet should not be smaller than inlet. 

Air passages in ducts should provide smooth air 
flow with a minimum of eddies. Sharp square edges 
at corners of entry and elbow increase the dynamic 
loss of head and may necessitate an increase in grille 
size (up to 10% for external ducts). The entry to the 
outlet grille should approach the bell mouth pattern, 
and elbows should have internal radii. 

A change in altitude above sea level does not affect 
the volumetric rate of air flow, but a change in weight 
per cu ft reduces the capacity for heat removal. The 
correction factor F, should be applied as in the 
table on page 34. Humidity of the entering air has a 
negligible effect on vault ventilation. 


Heat Removed by Convection 


The greater part of the heat equivalent of trans- 
former losses is removed by convection from the 
equipment surfaces to the ventilating air; the remainder 
is radiated to the vault masonry. Heat is removed 
from the masonry by convection to the air and by 
conduction to the surrounding earth. Calculation of 
the relative magnitudes of heat removal requires in- 
formation regarding temperatures of the air current 
and masonry during the period of assumed load and 
atmospheric conditions. Such data are difficult to ob- 
tain by test, and these assumptions for temperatures 
of air current and vault masonry were made after 
studies of the heat interchange involved. 

Some years ago the vault with external ducts was 
popular because dirt pockets incorporated in duct 
bases collected rubbish, moisture, and chemicals used 
for street cleaning and snow or ice melting. Also, 
greater space between inlet and outlet grilles reduced 
recirculation possibilities. However, the vault with an 
internal inlet duct and an outlet in the ceiling requires 
about 10% less grille area and is usually less costly 
than a vault with external ducts. 
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Vault Without External Ducts 


vide for easier removal of accumulated rubbish, but vault 
with internal duct and outlet needs 10% less grille area 


Currently, two designs without ducts are common: 

e Vault with a single large grille covering all or a 
large part of the vault. 

e Vault with inlet and outlet grilles at opposite ends 
of the vault ceiling. 

The first doubtlessly affords satisfactory ventilation 
and may allow emission of some radiant heat. In case 
of a fault or explosion the large venting area would 
greatly reduce violence. Such a design should include 
a large shield or dirt pan above the equipment and 
drain piping to a sump. Working space or facilities for 
trash removal are essential. 

There is, of course, an increased accumuiation of 
moisture and rubbish. Some municipalities require 
fire shutters, and others would not favor a large grille 
on a busy street. Predictions of performance must be 
based on experience. 

The second type with two grilles seems least desir- 
able as omission of the inlet duct makes performance 
difficult to calculate. As there is practically no “throw” 
from grilles at low velocities, the cool inlet air does 
not reach the vault floor. Activating head is reduced 
by lack of recovery of inlet grille losses and by en- 
trainment or mixing of rising warm air with the cool 
inlet air. The reduced circulation results in less effec- 
tive cooling by convection. 

Improvements in network transformers and insulat- 
ing liquids during the past decade permit reappraisal 
of temperature limits for that type of equipment. Some 
network engineers now set the limit for top oil as 
high as 115C when the overloading contingencies do 
not occur more often than an average of once a 
year. The resulting higher vault ambient accelerates 
ventilation. Possibly empirical formulas based on 
experience are satisfactory for the sizing of grilles under 
these conditions, but opportunities for improvement 
should not be overlooked. 
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Reclaimed Water 


City plant treats effluent for 
Savings will come with seco 


E. W. ROBINSON, Chief Engineer, Gen- 
eration Plants Design, Southwestern 
Public Service Co, Amarillo, Texas 


Waste water, following treatment, 
is used for condenser cooling at 
Southwestern Public Service Co’s 
new Nichols Station, near Amarillo, 
Texas. This use of industrial water in 
an arid area conserves fresh, potable 
water from deep wells, makes use of 
water that would otherwise be wasted 
and helps Amarillo to justify its in- 
vestment in reclaiming and treating 
facilities, and to amortize the cost of 
these facilities. 

The first Nichols unit, 
1,450 psi, 


100 Mw, 
1,000F with 1,000F re- 


{2° Screw 
Conveyor 
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Elevator 
25 Tons/Hr. 
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power plant use in arid area. 
nd generating unit 


heat, was placed in service last June. 
It consumes about 1,200,000 gal per 
day of the reclaimed water, piped to 
the station through some 6 miles of 
18-in. cement-lined steel pipe after 
primary and secondary treatment at 
the city reclaiming plant. 

Although factors, not directly eco- 
nomic, weighed heavily in the com- 
pany’s decision to use reclaimed 
water at the station, the cost itself 
was examined closely. The use of 
this water in the initial generating 
unit would bring no savings, it was 
found, but the second and succeed- 
ing units would cost less. 

On the basis of an average daily 
use of 1,200,000 gal, the total cost 
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INDUSTRIAL WATER used for cooling the condenser of the 
1 Unit at Southwestern PS‘s Nichols Station passes 
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of treated reclaimed water delivered 
to the first unit’s cooling tower is 
about 22¢ per 1,000 gal. Fixed 
charges, representing amortization 
of the city’s reclaiming and pipe-line 
facilities, and carrying charges on the 
treating equipment installed for 
phosphate removal, total about 8.8¢ 
per 1,000 gal. As the fixed charges 
are about 40% of the total cost of 
the water, the cost per 1,000 gal 
decreases as future generating units 
are added and more water is used. 
Treating facilities for the first unit 
have sufficient capacity for two 100- 
Mw units. Thus additional invest- 
ment in phosphate removal equip- 
ment will be postponed until the 
third generating unit is installed. 
The water arrives at Nichols Sta- 
tion at an average pressure of 25 
psig. Normal flow is directly into a 
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through the cold water treating system diagramed above. 
Daily power-generating use averages about 1,200,000 gal 
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Condenser 


2,000-gpm, lime-alum reactivator, 
where the phosphates, silica, and 
magnesium contents are reduced. 
The water thus treated then passes 
from the reactivator tank to storage 
in two cement-lined ground tanks 
holding a total of 3,000,000 gal. 
From storage the water is pumped 
to the cooling tower basin through 
a final treating system in which 
enough sulfuric acid is injected to 
maintain the pH of the cooling water 
at 7.8. 


Content Similar to Fresh Water 


Industrial water received from the 
city’s disposal plant differs little from 
fresh water in chemical content. But 
it contains a troublemaker in the 
form of ortho-phosphate, present in 
quantities from 8 to 40 ppm. This 
form of phosphate, whose principal 
source is detergents, forms a hard 
scale in condenser tubing at con- 
densing temperatures and must be 
removed in the reactivator. 

In the removal of phosphates, 
silica and magnesium, also trouble- 
makers, are partially removed. Cal- 
cium, only slightly affected in the 
process, requires a further treatment 
with sulfuric acid. This final treat- 
ment converts the scale-forming cal- 
cium carbonate into the less trouble- 
some calcium sulfate. 

Pebble quick-lime for precipitat- 
ing phosphates is delivered in 25-ton 
loads by hopper-bottom trucks. Lime 
is dumped into a screw-conveyor, 
transferred to a bucket conveyor, 
and elevated to overhead lime stor- 
age bins. From the storage bins the 
lime flows to lime-feeders which are 
responsive to the raw water flow into 
the reactivator. Present consumption 
of lime is about 3 tons per day, and 
a second 100-Mw installation, now 
under construction, will increase the 
lime required to about 6 tons per 
day. The 6 tons of lime will pro- 
duce 6 tons of sludge from the re- 
activator. 

Sludge is rejected automatically to 
a system of shallow earthen pans, 
each 50x100 ft in size. The sludge 
settles, and the remaining water 
evaporates or overflows to a small 
man-made lake, which receives the 
cooling tower blowdown. 

The treating system is automated 
to the fullest extent practicable, re- 
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REACTIVATOR and water-treating building are in foreground, and in middle- 
ground are two 1,500,000-gal treated-water reservoirs and the makeup pumps 


sulting in minimum manpower re- 
quirements and maximum treating 
efficiency. The water required as 
makeup to the cooling tower is de- 
termined by a condensate-flow meter 
in the condenser hot-well discharge 
line. Condensate flow is a measure 
of the heat load on the condenser, 
and consequently a measure of the 
evaporation in the cooling tower. 
This instrument is used to regulate 
water flow to the tower, blowdown 
from the tower, and acid injection 
into the lime-treated effluent. The 
result is correct tower basin level. 
correct concentration of dissolved 
solids, and correct pH of the cooling 
water. 

Because the quantity of municipal 
waste water increases with area 
growth, it should always be avail- 
able in quantities exceeding the sta- 
tion’s requirements. The municipal 
disposal plant, serving Nichols Sta- 
tion, receives about 9-million gal of 
potentially useable waste water 
daily, of which 3 to 4 million gal 
are processed daily into industrial 
water. Thus the supply exceeds 
demand by a considerable margin. 

The processed water is delivered 
to Nichols Station at a relatively 
favorable cost under terms of a 20- 
year contract, and it is expected that 
the cost per 1,000 gal will decrease 
as the station requirements increase. 

The industrial water is purchased 
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under these contract requirements: 

1. It must not contain in excess 
of 25 ppm suspended solids. 

2. It must be treated at a disposal 
plant with sufficient chlorine to 
maintain a free residual chlorine 
content at delivery end of not less 
than 0.10 ppm. 

3. It must not have a biological 
oxygen demand (BOD) in excess of 
25 ppm. 

4. It must not contain more than 
100 ppm of dissolved solids, and no 
contaminants injurious to livestock. 

The last provision was placed in 
the contract in recognition of the 
hazards in watering livestock in lakes 
and pools accumulating from cooling 
tower blowdown. 


Experience Satisfactory 


During its brief use, no serious 
troubles have developed. A slight 
foaming tendency has been observed 
in the cooling tower basin, but the 
foam is largely suppressed by the 
falling droplets of water. No objec- 
tionable odor can be detected, and 
no slime deposits have accumulated. 
With satisfactory performance to 
date proving the practicability of 
using industrial water for condenser 
cooling, SWPS plans to extend the 
use of such water at Nichols Station 
and possibly to other generating sta- 
tions, where the economics and other 
factors make it feasible 
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Gas Turbine Plant 
Firms Up St. Lawrence 
Submarine Cable 


Gas-turbine generators balance and regu- 
late voltage on long submarine cable and 
buy time for construction of EHV line 


HAROLD ABBOTT, Station Design Engineer, Quebec Hydro- 
Electric Commission, Montreal, Canada 


Gas turbines were installed recently to firm up the 
power supply to the Gaspé Peninsula. The 36-Mw 
plant of six oil-fired gas turbines will be useful as 
peaking power. In addition, the generators can be 
used as synchronous condensers when separated from 
the driving turbine. The $6 million plant is at Les 
Boules on the south shore of the St. Lawrence River. 

The area is not blessed with sites for hydro-electric 
generation so plentiful along the north shore. Yet 
accessibility is good, the terrain is relatively flat and, in 
many respects, very suitable for industrial develop- 
ment. Accordingly, it became essential to provide 
adequate power at reasonable cost to encourage devel- 
opment, even though the St. Lawrence, being more 
than 30 miles wide at this point, makes it difficult 
and almost impractical to bring power from the north- 
ern shore. Gas turbines were selected as the quickest 
way to firm up the existing cable supply to the area. 

About 36 Mw from the thermal station were suf- 
ficient, with some existing diesels, to supply Gaspé’s 
essential needs. Gas turbines were selected in pref- 


Loke 
Pipmuacan 


Les Boules 


TB 


To Montrea/ 


300 mi ® Rimouski 


LES BOULES GENERATORS and exciters are driven at 
1,200 rpm by reduction gear from gas turbines at right 


erence to a steam station which requires a special staff 
for operation and maintenance, takes a long time to 
start and load, and is not attractive for standby opera- 
tion. Gas turbines were preferred over diesels which 
would require vast floor space for a large number of 
units and cause substantial noise. 

Oil-fired gas turbines offered such advantages as 
quick startup, no preparation for idle periods or re- 
start, operation on a variety of oil fuels, reasonable 
efficiency, tolerable noise level, coupled with wide 
and satisfactory experience with existing units in sizes 
applicable to Hydro-Quebec requirements. The main- 
tenance and operating staff would not have to be much 
more specialized than personnel in other stations. 
Furthermore, synchronous condenser capacity could 
be obtained readily by operating the generators discon- 
nected from their prime movers. 

The machines were chosen in ratings that have been 
well proved and most suitable for the application. In 
addition, they were available on very short notice and 
had been developed to the point of being production 
items similar to those operating as mobile and station- 
ary units throughout the world. 

The generators are rated 6 Mw, 1,200 rpm, 4.16 kv 


Gaspé Mines ; 
Gaspe 


PLANT SITE is at Les Boules end of 69-kv cable supplied from Bersimis plants and 300-kv transmission system 
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GAS-TURBINE combustion chambers fire oil 


compressors (right 


in air from 
and blast through turbines to stacks 


and have Class B insulation. They can be operated 
as synchronous condensers with an output of 6 Mvar 
overexcited at 4.45 kv or 4.5 Mvar underexcited at 
3.96 kv. They are designed for starting directly across 
the line, when operated as synchronous condensers. 

The simple cycle, single-shaft, oil-fired gas turbines 
are rated 6.45 Mw net generator output at 40F com- 
pressor inlet temperature. They turn at 6,900 rpm, 
driving their generators through a quick disconnect 
coupling and a 6,900/1,200-rpm reduction gear. 

Suitable metal-clad switchgear and control, protec- 
tion and metering equipment are provided, and the out- 
put of each pair of units carried to a 12/16-Mva trans- 
former which steps up from 4.16 kv delta to 69 kv 
grounded wye. 


Plant Has Many Uses 


For peaking operation, the plant can provide 
slightly more than 36 Mw during the winter. Despite 
the cost, high compared to Hydro-Quebec’s hydro gen- 
eration, gas turbines would be economical if their 
annual period of operation is, say, less than 5% of 
the time. 

As standby power, the plant can offset the deficiency 
when only two submarine cables remain in operation 
or, together with existing diesel units, supply all essen- 
tial load during a complete cable outage. If only one 
cable remained serviceable, there is a possibility that 
the plant’s generators could convert its single-phase 
transmission into an appreciable addition to power gen- 
erated thermally without encountering intolerable un- 
balance difficulties. 

The generators can be separated from the turbines 
by a quick disconnect coupling. The generators may 
then be used—without turbine drive and therefore at 
zero fuel cost—to generate 36 Mvar or to absorb 
27 Mvar of reactive power. This will help control 
voltage and reduce losses for varying loads carried over 
the long cable and open-wire transmission. 

The submarine cables were installed in 1954 to 
make Hydro-Quebec’s north shore generation available 
for supplying power to the Gaspé, on the south shore 
of the St. Lawrence. Overhead transmission along 
the north shore to a point where the river could be 
spanned with an overhead crossing and then back 
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THERMAL PLANT (foreground), adjacent to switchyard near 


St. Lawrence, has removable panels for access to turbines 


along the south shore to the Gaspé was not economi- 
cal in 1954 because of the required length of line and 
the small amount of load. 

But transmission by submarine cable, studied for 
some time, had become more attractive as cable design 
and manufacturing techniques advanced. Many difficul- 
ties had to be overcome—long lengths to span the 
30-mile width, large size to carry the required power 
even at high voltage, limitations on voltage and power 
transmission because of high charging currents, depths 
to 1,200 ft, rocky river bed, heavy shipping on the 
river, salt water, and rough water during cable laying. 


Four Cables Installed 


In October, 1954, four single-phase cables were 
laid for 3-phase operation, the fourth being a spare. 
Their transmission capability was 60 Mw at 69 kv 
from the step-down station on the north shore of the 
St. Lawrence near the Outardes River to a step-up 
substation at Les Boules on the south shore. As this 
was an unprecedented installation, cable failures were 
to be expected and the customary spare cable was 
provided to minimize power outages. 

At times, more than one—even as many as three 
cables—have been out of operation simultaneously 
because of cable faults which required lengthy periods 
for repair. 

The subsequent installation oi isolating transform- 
ers at each end of the river crossing made possible 
the transmission of over half the crossing’s rated capa- 
bility when only two cables are serviceable, utilizing 
their sheaths as the third phase. But repairs cannot 
be made during winter because of ice on the St. Law- 
rence, and Hydro-Quebec was loath to depend on 
even two cabies remaining intact at all times. Accord- 
ingly the utility turned to gas turbines to firm up the 
cable system. 

Ultimate development of Hydro-Quebec’s system will 
provide a 300-kv overhead line to supply this area. 
Aerial surveys have been completed to determine the 
225-mile right-of-way, and clearance will begin im- 
mediately. The proposed line is expected to be ready 
by the end of 1962. When this is done, Gaspé will re- 
ceive power by three means—underwater, overhead 
and from the thermal plant. 
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TVA Courses Develop Engineering 


Agency finds that there are several benefits from train- 
ing program other than savings in compensation for aides 


Twenty-one assistants in power, communications have been 


brought into 


GEORGE F. HULL JR, Administrative 
Officer, 

H. B. CUMMINGS JR, Office Engineer, 
Electrical Laboratory and Test Branch, 
Tennessee Valley Authority, Chatta- 
nooga, Tenn. 


Comprehensive program for de- 
veloping engineering assistants has 
already enabled the Tennessee Val- 
ley Authority to bring 21 engineer- 
ing aides into its Electrical Labora- 
tory and Test Branch. 

While some savings may accrue 
from the use of engineering assist- 
ants to take over some of the job 
duties of full-fledged engineers, there 
are other more important benefits 
promised by the program: 

eit will help keep professional 
engineers in work which challenges 
their technical abilities and keeps 
them interested in solving problems. 

© It offers the opportunity for de- 
veloping latent talents of non-engi- 
neering personnel—among both em- 
ployees and recruits. 

e Along with these, there is the 
hope that it will help reduce per- 
sonnel turnover and job “staleness,” 
both of which result in higher train- 
ing cost per man-year of work. 


testing programs. 


difficult 


Selection is 


The story of TVA’s program for 
training engineering assistants goes 
back a few years. 

The postwar upswing in the 
nation’s economy and the accom- 
panying increase in technological 
development found TVA going to 
the markets in search ‘of graduate 
engineers. Like most others in the 
business of recruiting engineering 
graduates, TVA _ concentrated its 
search on those whose point aver- 
ages were classified in the upper 
third. 

Obviously there have not been 
enough of these to go around. The 
long established graduate-engineer 
training programs in TVA _ have 
helped to bridge the gap between 
graduation and the urgent need for 
engineers capable of applying mod- 
ern and complex technology to a 
power system with severe growing 
pains. 

A continuing study of the use 
being made of the large group of 
engineers in our field test forces 
pointed more and more toward the 
need of a positive program for de- 
veloping engineering assistants. Here 
the field test engineers are respon- 


Courses of Instruction 


Basic Group | 
1. Fundamentals of Electricity 
2. Engineering Mathematics 
3. Engineering Physics 
(power trainee only) 
4. Industrial Electronics (com- 
munication trainees only) 


Basic Group Il 

1. Electrical Measurements 

2. Alternating-Current Circuits 

3. Basic Electronics (communica- 
tion trainees only) 


Advanced Group |—Power 

1. Electrical Machinery 

2. Metering Alternating Currents 
3. Protective Relaying 


Advanced Group Il—Communi- 
cations 

1. Radio 

2. Carrier Current 

3. Microwave Radio 
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sible for the initial, emergency, and 
routine testing of all types of 60- 
cycle and high-frequency equipment 
associated with the generation, pro- 
tection, dispatching, and control of 
electricity. 

As the power system grew in size, 
the amount of routine testing of 
the preventive-maintenance variety 
began to absorb too much of the 
engineer’s time when he was needed 
in more complex problems asso- 
ciated with the installation of new 
types of equipment. Furthermore, 
certain types of testing which were 
rather complex during the develop- 
mental stages have become less in- 
volved through improved equipment 
efficiency and proven test methods. 

Ever-increasing capacities of gen- 
erating and transmission equipment, 
the placing of generators and pri- 
mary substations on remote control, 
and the fast pace in the develop- 
ment of high-frequency equipment 
strained the facilities of the engi- 
neering force to the utmost and pre- 
sented a definite indication that the 
need for quality engineers were 
rapidly increasing. 

These combined problems pointed 
toward the feasibility of training 
engineering assistants to perform test 
work of a less complex nature under 
the guidance of test engineers. 
Furthermore, it appeared logical 
that properly trained assistants could 
be used to assist an engineer with 
more complex tests that by nature 
require two or more men. Several 
factors were recognized at the begin- 
ning: 

e The assistants must have con- 
centrated technical training in elec- 
trical engineering theory applicable 
to the field in which they would 
work. 

e The assistants would be used to 
complement a force of well-trained 
test engineers, not to replace them. 

e If such a plan would work, it 
would need the approval and sup- 
port of the incumbent engineers. 

Following the usual plan of ap- 
proach to such matters, the TVA 
Engineers Association representative 
was asked to sit with management 
representatives to discuss the plan. 
From these discussions a final train- 
ing plan emerged that was jointly 
approved and was to operate under 
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Assistants 


joint administration. It is well to 
point out here that some apprehen- 
sion existed among the engineers. 

They wanted to know how far 
these assistants were to go in test 
work. Further, they wanted to know 
if the assistants were to be trained 
because engineers couldnot be hired 
at the prevailing salary. 

The Engineers Association repre- 
sentatives who had participated in 
the original discussions were most 
helpful in dispelling the apprehen- 
sion and enlisting support for the 
plan. One basic principle that stood 
to benefit the engineers was the fact 
that, through the use of assistants, 
the engineers would be relieved of 
less challenging work and allowed 
more time to do a more thorough 
job on complex work. Further, engi- 
neers could also do engineering work 
not being done because their time 
had been consumed in routine work. 
This lead to the assumption that the 
well-trained engineer would subse- 
quently be doing a greater percent- 
age of engineering of a purer form 
and thereby improving his standards 


rather than lowering them. 
Those who comprised the plan- 


ning committee were in solid 
agreement that, if the engineering 
assistant is to be of real value, he 
must be given college level education 
in engineering theory, and there 
must be room for flexibility in mak- 
ing his assignments. Furthermore, 
his work assignments should be 
challenging enough to stimulate per- 
sonal development and pride in his 
work. 

The administration of the pro- 
gram lies with a training committee 
composed of one member from the 
office of the branch chief and one 
from the TVA Engineers Associa- 
tion, each with equal voice. A third 
member from the division personnel 
office acts as secretary and advises 
on matters affecting personnel pol- 
icies and employee relationships in 
the division. This committee pre- 
scribes training standards, sched- 
ules and classifications, and follows 
progress of the trainees. It approves 
trainees for graduation and makes 
recommendations for placement in 
established positions. Cooperating 
with this committee, the branch ad- 
ministrative officer keeps it advised 


CLASSROOM INSTRUCTION is guided by a training unit supervisor and consists 
of basic and advanced courses as well as a series of orientation lectures 


on recruitment progress and position 
vacancies within the branch. The 
training unit supervisor, who is an 
electrical engineer and experienced 
instructor, keeps the committee in- 
formed on individual progress of the 
trainees and the effectiveness of the 
courses of instruction. 

The administrative setup parallels 
that of the graduate-engineer train- 
ing program, which is operated 
simultaneously. Working under the 
direction of the training unit super- 
visor is an engineer who is assigned 
specifically to instruct these trainees. 
He was selected not only because of 
his engineering education but also 
because he had demonstrated con- 
siderable aptitude for teaching. This 
latter qualification is a must if the 
program is to be successful. The 
duration of training is either 242 or 
3% years, depending upon the pay 
level upon which the trainee enters 
the program. Those with only mini- 
mum qualifications enter the pro- 
gram at the basic level. Those whose 
experience or education is sufficient 
to qualify them for work at the next 
higher level enter at that level and 
finish training in 242 years. Regard- 
less of grade, all trainees are re- 
quired to take all courses of in- 
struction. 

Basic qualification requirements 
for candidates include 2 years of 
high school algebra and 1 year of 
physics. In addition, the candidate 
must pass a qualifying examination, 
which is standard battery developed 
by the U S Employment Service 
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and administered by the State Em- 
ployment Security Agencies. This is 
a standard designed to evaluate a 
candidate’s general learning ability 
and mental aptitudes. Employees 
who meet the requirements are given 
preference over outside candidates 
in keeping with employment prac- 
tices. 

These assistants will not be ex- 
pected to extend their activities into 
the broad field of testing to the 
extent that the engineers do. First 
they are specialized in the power 
field or the communications field. 
Then, after specific aptitudes and in- 


ON-JOB TRAINING follows completion 
of seven-month instruction in basics 
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terests are determined, they may be 
further specialized to the extent that 
they become specialists in relaying, 
metering, or microwave. For this 
reason and because of the schedule 
complications, no attempt is made to 
teach both power and communica- 
tions at the same time. The annual 
classes are confined to one or the 
other, depending upon needs. 

The courses of instruction are 
divided into three groups (see table 
p 40). Each course consists of ap- 
proximately 28 class periods of 
2¥2 hours each. The first two groups 
are considered basic and are similar 
in content for both power and com- 
munications classes. The third 
group is considered advanced and 
more specialized in character; there- 
fore, it differs in content. 

Alternate advanced courses are 
available for use in Advanced Group 
II for training in specialized fields. 
These are (1) load control and te- 
lemetering and (2) communication 
practices (telephone and _ super- 
visory-control equipment). 


Orientation Lectures Provided 


In addition to the engineering 
courses, a series of orientation lec- 
tures are provided in the basic in- 
struction. These include TVA or- 
ganization, safety, system operating 
procedures, first aid, TVA drawings, 
and selected policies on administra- 
tion. These lectures are presented by 
individuals with specific knowledge 
in the various subjects rather than 
by the regular instructor. 

A well-equipped classroom is pro- 
vided for lecture courses. Instruc- 
tors use visual aids by which circuit 
diagrams and illustrations are pro- 
jected. An up-to-date training lab- 
oratory is also provided. Here the 
trainees spend 16 hours each week 
receiving typical laboratory instruc- 
tion and experimenting first in funda- 
mentals and then in actual testing of 
equipments. Typical test instruments 
and various devices, such as relays, 
meters, and radio and microwave 
transmitters and receivers, are used 
for experimentation. 

After completion of the 7-month 
instruction period, the trainee is 
transferred to a field test unit to be- 
gin his on-the-job training. He re- 
ports directly to the area supervisor, 
who assigns him to work with test 
engineers in the field for which he is 
being trained. His assignments are 
rotated so that he gains experience 


42 


testing various types of equipments. 

The power trainee is trained in 
testing all kinds of protective and 
control relays, polyphase meters, 
power transformers, and_ similar 
equipments. The communications 
trainee gets training in such things 
as microwave, carrier, telephone, 
and radio systems. The supervisor 
and the engineers make careful ap- 
praisals of his progress periodically 
and submit them to the supervisor 
of training for inclusion in the 
trainee’s record. These reviews are 
correlated with those prepared dur- 
ing the classwork period and any 
deficiencies identified. When defi- 
ciencies show up, they are discussed 
with the field supervisors; and steps 
are taken to give more concentrated 
field training in an effort to overcome 
the deficiency. 

Obviously, if the candidate is to 
carry the concentrated load of engi- 
neering studies successfully, he must 
have the ability to pursue a college 
curriculum in engineering success- 
fully. Therefore, he must be selected 
carefully. Selection, then, becomes 
a major part of a successful program. 
There are certain characteristics 
that, if identifiable, will sustain the 
trainee during his period of train- 
ing: 

1. He must have an interest in 
science in general, not just the 
equipment included in limited 
scientific fields. 

2. He must know how to study 
and how to concentrate in 
class. 

3. He must enjoy mathematics. 

4. He must be able to make tech- 
nical reports, both oral and 
written. 

5. He must have curiosity about 
engineering and an appreci- 
ation of fundamentals. 

6. He must view the training as 
a fulfillment of a genuine de- 
sire to enter the scientific field 
and not from the standpoint 
of immediate employment 
only. 

Whether the candidate has these 
characteristics is not easy to deter- 
mine, even by the most thorough 
interviewer. The lack of any one can 
be the trainee’s undoing; therefore, 
it is most necessary that the inter- 
viewer satisfy himself that the can- 
didate, especially the unemployed 
one, possesses these characteristics. 

The first class of 9 trainees was 
employed in November 1957. Of 
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these 9 trainees, 3 were employees 
and 6 were recruits. Of these, 5 
completed the classwork success- 
fully and 4 failed. A study of indi- 
vidual case histories after this high 
rate of failures led to the conclusions 
concerning the previously mentioned 
characteristics. 

The following cases are examples 
of 3 distinct types of candidates who 
were included in the first class. 

Case A—The applicant was 35 
years of age, married, and the father 
of 3 children. He had graduated 
from a small, rural high school, 
where little science or mathematics 
was Offered. He did have 1 year of 
algebra. During World War II he 
served in the Navy, where he com- 
pleted 2 training courses in elec- 
tronics. After release from service 
and while operating a small busi- 
ness, he enrolled in a private tech- 
nical school. He completed a 2-year 
course in electronics and was 
awarded a diploma. References 
from the school placed him in the 
honor group scholastically and 
highly recommended him for em- 
ployment. 

The interviewer decided that his 
military and technical school train- 
ing had compensated for his lack of 
high school science and mathe- 
matics. He worked diligently while 
in training but was unable to cope 
with the algebra or the physics and 
was terminated at his own request. 

Case B—A graduate of a small- 
town high school, this man had just 
returned from 2 years of naval serv- 
ice, where he had completed a train- 
ing course in radar. He had 2 years 
of algebra and 1 year of physics in 
high school. Teachers’ references 
classified him as an honor student. 
At the time he applied, he was a 
machine operator in a local indus- 
trial plant. His naval training in 
electronics had apparently kindled 
a keen interest in electronics. He 
had a wife and 2 small children. His 
pay level on his industrial job was 
several hundred dollars higher than 
the entrance pay for the training pro- 
gram. He finished at the top of his 
class, with an average of 90 plus. 

Case C—This candidate had just 
completed his third year in college, 
with a major ‘n electrical engineer- 
ing. He was 25 years of age and 
unmarried. His college curriculum 
had provided engineering mathe- 
matics beyond the requirements for 

(Continued on page 68) 
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ANOTHER STEP AHEAD 
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IN VOLTAGE REGULATION 
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WITH GENERAL ELECTRIC VOLTAGE REGULATORS: 


Installation inspection always free! 


From the moment a General Electric 
voltage regulator is shipped, field serv- 
ice specialists of G.E.’s Installation 
and Service Engineering Department 
are available on a no-charge basis to 
provide a variety of initial installation 
inspection services. These services — 
embracing 18 specific areas—include 
inspection of new regulators, setting up 
productive maintenance programs, and 
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training of customer personnel in the 
operation and maintenance of regu- 
lators. 

Available through your nearest G-E 
sales office, these specialists work effec- 
tively with General Electric product 
design engineers on the one hand, and 
application engineers on the other to 
provide the most extensive regulator 
field service in the industry. 
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When you buy General Electric volt- 
age regulators, you are making a 
TOTAL VALUE investment—of which 
installation inspection is just one of the 
dividends. Voltage Regulator Products 
Section, Pittsfield, Mass. 456-07 


Progress /s Our Most Important Product 
GENERAL @® ELECTRIC 
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MAINTENANCE & OPERATIONS 


Save Time in 
Changing-out 
H-Frame Arm 


MAX WOLLER, Line Foreman, Wisconsin Public Service 
Corp, Green Bay, Wis. 


A new way of changing-out arms on certain 
H-frame transmission lines saves 6 man-hr per 
crossarm. This simplified method has been applied 
to unshielded H-frame construction using only one 
arm at the top of the structure. 

Before this new method was tried, it was neces- 
sary to use a five-step procedure, including guying 
and unguying of the structure, to change-out an arm. 
This method required 1312 man-hr of effort, based 
on the use of a six-man crew. 

In the new procedure, the new arm is installed 
just below the existing arm and from the opposite 
side of the poles. Holes are drilled so that the new 
bolts and washers will fit just below the old arm. 

After the new arm is attached, the conductors are 


Trees Screen Station Area From Wind 


WARREN VAN TASSEL, General Supt, Power Production, 
Montana-Dakota Utilities Co, Bismarck, N. D. 
Shelterbelt plantings of trees will shelter lignite 

coal storage areas from the eroding action of high 

winds and will provide a snow trap to reduce sub- 
stantially snow removal problems. Plantings have 
been made at the Heskett and the Lewis and Clark 
power plants of Montana-Dakota Utilities Co. The 
tree screens will also considerably reduce plant 
housekeeping by decreasing the amount of lignite 
dust blowing through the plant area from the stor- 
age pile. In addition, shelterbelt plantings provide 
an area for wildlife. 

Since 1955, when the first planting was made at 





Good growth of plantings in five years at Heskett plant... 

































Set new arm just 
below old arm 


How New Method Saves Time 


Time in Man-hr 


+ 


Former Five-Step Method 


Us Soup Genes 5. ees 3 
2. Move conductors ......... 3 
3. Lower old arm; raise new... 3 
4. Re-connect conductors...... 3 
5. REMOVE GUYS 2.6. ceviccese 12 
Total time 134 
Simple Three-Step Method 
1. Install new arm .......... 3 
2. Transfer conductors ....... 1 
3. Remove old arm .......... 3 
Total time 72 


(*) Based on a six-man crew. 


transferred to it one at a time. Then the old arm 
is taken down. 

No guying is necessary because only one con- ; 
ductor is unhooked at a time. This three-step pro- 
cedure takes only 7/2 man-hr of time, a saving of 
6 man-hr. 


Heskett station, the trees have attained significant 
and effective growth. Species were selected to pro- 
vide rapid growth, disease-free life, and hardiness 
in North Dakota’s climate. Ten varieties of decidu- 
ous and conifer trees were planted in separate rows 
on the prevailing-wind side of the plant area. 
Seedlings were furnished by the US Soil Conserva- 
tion Service, which also advised as to selection of 
varieties to use. 

Success with the project led to a similar planting 
at Lewis and Clark station near Sidney, Mont. At 
this station, personnel have provided an irrigation 
system for the planting to help accelerate the growth 
of the seedlings. 


. Prompt second olanting at Lewis and Clark Station 


Since Klein developed the first fabric safety strap for 
linemen— Klein-Kord— Klein has pioneered every im- 
provement in safety straps. Now Klein can offer the 
widest variety of safety straps on the market, includ- 
ing Klein-Kord Nylon Safety Straps with these im- 
proved features: 


Sa 
WHEN YOU 
A) a a 


LONG LIFE Superior construction woven from filament nylon. No 
permanent stretch at any load. 


PERFORMANCE Klein Nylon Safety Straps meet all requirements 
of EE! Specifications and under actual test will outperform any com- 
petitive strap at least 3 to 1. 


FLEXIBILITY Unlike many fabric straps, Klein-Kord safety straps 
are extremely flexible, combining maximum comfort with greatest 
strength. 

When tested in use, they are capable of a test load of 2750 pounds, far 
in excess of any they will be called upon to support in service. 


Write for Bulletin 560 BUCKLES AND SNAPS All buckles and snaps are drop-forged 
and tested by Klein in its own forge shop. 


ASK YOUR SUPPLIER 


Foreign Distributor: International Standard Electric Corp., New York 
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Today’s Design Trends 





Centerline Support Avoids Thermal Hazard 


W. C. FRAZIER, Application Engineer, 
Thermal Power Dept, Allis-Chalmers 
Mfg Co, Milwaukee, Wis. 


Possible harm to high-tempera- 
ture turbines from radial thermal ex- 
pansion can be guarded against by 
supporting the stationary and rotat- 
ing elements of the unit in a common 
plane. This method of support at 
the centerline is used to avoid the 
harmful effects of transient condi- 
tions resulting from sudden load 
changes, quick starts, abnormal 
variations in steam temperature, 
malfunction of auxiliary equipment 
or improper operation. These con- 
ditions cannot always be avoided 
during the service life of a steam 
turbine. 

Support of the fixed and moving 
elements in a common plane pre- 
vents changes in radial alignment, 
which could cause rubbing of inter- 
stage seals with subsequent loss in 
performance. Centerline support is 
achieved by resting the stationary 
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CENTERLINE - SUPPORT for inner cylinder of double-casing, 
high-temperature 357-Mw turbine allows 
higher-temperature parts to expand 


elements at the unit’s horizontal 
centerline and guiding them by keys 
on its vertical centerline. Because 
the turbine’s rotating elements are 
supported by bearings in which the 
axis is coincident with the horizontal 
and vertical centerlines, all expan- 
sion then can progress radially from 
a common point. 

Outer cylinders have utilized this 
principle of centerline support for 
a number of years. With the hori- 
zontal parting joint located above 
the centerline, extensions on the 
lower-half support the cylinder at 
the unit’s centerline. This construc- 
tion provides a lighter casing cover 
to lift for inspections and also gives 
greater rigidity to the lower section. 

The trend to higher throttle steam 
conditions and larger capacity ma- 
chines led to use of this principle in 
the support of inner cylinders of 
high-temperature turbines. In this 
design the inner cylinder has sup- 
port arms on the upper half that are 
supported at the horizontal center- 
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line of the outer cylinder. Separate 
arms on the lower-half inner cyl- 
inder contact the outer cylinder in 
the same horizontal plane to hold 
the inner cylinder down. 

The support arms both support 
and hold down the inner cylinder in 
the same centerline plane. Thus 
they can be fitted with a small verti- 
cal clearance without danger of 
binding. In addition, the cylinder 
cannot lift when subjected to torque 
reactions from the blading. 

This principle of centerline sup- 
port to control thermal expansions 
is used elsewhere in the high-tem- 
perature regions of the turbine. 
Blade-carrying rings and first-stage 
nozzle chambers are supported and 
guided at or near the centerline. 
They are built in the form of con- 
tinuous rings so that radial expan- 
sion of the blades and nozzles is in 
the same direction as that of the 
spindle blading. This assures that 
the blade alignment is maintained 
under all operating conditions. 


Outer Casing Joint 


Upper Inner-Half 
Support Arm 


Section A-A 


Lower Inner-Half 
Support Arm 


Centerline of Turbine 


jeopardizing alignment. Centerline-sensitive guide keys on 
top of inner cylinder locate element on vertical centerline. 
Support blocks at parting joint locate the inner cylinder. 
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“When so much depends on so little. . . it pays to rely on the best’ 


New L&N telemetering with transistorized 
receiver boosts system dispatch 


Dispatching operations, whether manual or auto- 
matic, can be no better than the fidelity of system 
data which is telemetered into the Load Dispatcher’s 
Office. L&N Telemetering, with new transistorized 
converter, not only provides top performance at new, 
lower prices but also: 


BETTER ACCURACY — 0.5 per cent for oscillator 
and converter (1.0 per cent including end devices) 
even with variations of +15° C temperature, 105- 
132 volts, and 0.2 cycle frequency. 

GREATER SPEED — 90 per cent of a full-scale load 
swing is registered on the receiving recorder or indi- 
cator in 1.55 seconds. 

INCREASED OVERALL STABILITY — less than 0.5 
per cent shift per month including end devices. 


MOST CONVENIENT CALIBRATION — a 10 per cent 


and 90 per cent check switch on transmitter is stand- 
ard equipment — with calibration dials on receiving 
end in the recorder or on the converter, as desired. 


MORE FLEXIBILITY — fully transistorized convert- 
ers can simultaneously feed a receiving recorder, 
totalizing recorder, transmitting oscillator and milli- 
ameter on either 18-30 cycle or 9-15 cycle operation. 


For further data on a telemetering system that 
matches the quality of L&N Desired Generation 
Computer-Controls, or L&N Area-Type Controls, 
keep in touch with your local L&N Field Engineer, 
or write to 4938 Stenton Avenue, Phila. 44, Pa. 


LEEDS & NORTHRUP Pioncers in Precision 


New transistorized converter is arranged for back-of-recorder or relay-rack 
mounting ... minimizes installation cost. 
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Transducers are attached along test-line loop length . . . 


... to provide test data to ‘Patrol’ vehicle located below 


‘Preformed’ Collaborates on EHV Evaluation 


On-the-spot comparative analyses of prototype com- 
ponents on the country’s first 460-kv operational line 
are now being carried out by Preformed Line Products 
Co. Collaborating in Pennsylvania Electric Co’s EHV 
line evaulation program are two mobile, electronic, field 
laboratories developed by Preformed. With these labs, 
the effects of Aeolian vibration tension and other 
stresses on the line are being determined on the site, 
under actual operating conditions, without the delay 
and expense of trying to accurately simulate field con- 
ditions inside a laboratory. 

The larger unit, Dynalab, is contained within a trailer. 
It includes a 36-channel instrumentation system to 
receive, measure, and record data transmitted—plus six 
channels of radio-link telemetry to permit the accumula- 
tion of additional information from the test lines. 


The smaller lab, Patrol, contains two-channel telem- 
etering and recording apparatus within the rear com- 
partment of a standard jeep vehicle—with sufficient 
room for the operator. 

Line characteristics are picked up by strain gages 
and accelerometers attached to the energized conductor, 
suspension hardware, structure or other objects under 
observation. A closely located battery-powered, tran- 
sistorized, FM/FM transmitter, transmits electrically 
transduced signals to the receiving and recording instru- 
ments contained within the Patrol below. 

Operationally, the maneuverable Patrol “scouts” data 
at remote structures, making simultaneous readings for 
later comparison and correlation with information 
accumulated by the Dynalab, or “mother” lab, which 
records extensive data at a fixed location. 


GE Custom-Designs 2-Cycle Breaker for AEP 


Two-cycle circuit breakers will 
help protect the 345-kv transmis- 
sion networks of American Electric 
Power System’s Ohio Power Co and 
Indiana & Michigan Electric Co. 
General Electric Co’s custom-de- 
signed breakers will be the first air- 
blast units to be built at this voltage 
which will meet AEP’s specifica- 
tions of clearing short-circuit cur- 
rents, as high as 25 million kva, in 
two cycles. 

The air-blast design eliminates the 
need for enflammable insulating oils 
customarily used for high-voltage 

(Continued on page 50) 





Fargo's "AGE Series" have heavy duty vanadium 
steel springs, vise-type design and bell mouth jaws 
to prevent loosening by vibration or “cold-flow” . 
extra wide, smooth, ‘like metal" jaws provide a firm 
contact on run to hold joint temperatures down .. . 
improved hook design of the jaw eliminates slip or 
twisting on run during installation . . . enclosed and 
inhibitor protected threads assure easy installation 
and removal . . . available in bronze or aluminum 


for conductors up to 2,000,000 CM. 


CANADIAN LINE MATERIALS, LTO., Toronto, Canada 
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Photo courtesy Ontario Hydro. 


Thirst-quencher for Ontario Hydro’s 


largest thermal generating plant 


Here almost dwarfed by its surround- 
ings in the new R. L. Hearn Generat- 
ing Station, Toronto, Ontario, this 
Permutit® automatic mixed-bed de- 
mineralizer helps quench the thirst of 
generator units 1 to 8. 

This demineralizer can deliver 
240,000 imperial gallons of boiler feed- 
water a day at a nominal flow rate of 
300 gallons per minute. Total solids 
content of the raw water it treats is 4 
grains per gallon. The unit can deliver 
water with an average specific con- 
ductivity of approximately 0.3 micro- 
obms per centimeter, and a soluble 
silica content of 0.02 ppm. 

That is pure boiler feedwater. 

And it saves money, too. Because this 
Permutit demineralizer produces its 
high quality water at a lower cost than 
possible with evaporators. Still further 
economies are assured by its labor- 
saving, push-button automatic controls. 
Deaerators, too. Further feedwater 
treatment at Hearn Station is accom- 
plished on units 6, 7 and 8 with three 
of the most advanced design open 
direct-contact Permutit deaerators, 


each guaranteed to deliver 1,450,000 
Ib. per hour of deaerated water. Each 
deaerator is designed for 100 psig pres- 
sure and provides storage capacity for 
28,000 gallons of deaerated water. 

The Permutit Company of Canada, 
Ltd. supplied the demineralizing 
equipment for this important job. 
Stone & Webster Canada, Limited 
were the consulting engineers. Simi- 
larly, we can work with you or your 
consultant to help solve boiler feed- 
water and other water treatment prob- 
lems. Our technical staff is at your dis- 
posal. 

For more information, write our Per- 
mutit Division, Dept. EW-11, 50 West 
44th Street, New York 36, N. Y. 


In Canada, The Permutit Company 
of Canada, Ltd., 207 Queen’s Quay 
West, Toronto 1, Ontario. 


*FLUIDICS is the Pfaudler 
Permutit program that integrates 
knowledge, equipment and ex- 
perience in solving problems in- 
volving fluids. 


PFAUDLER PERMUTIT inc. 


Specialists in FLUIDICS...the science of fluid processes 
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circuit-interrupting means. Instead, 
the breaker uses air under pressure, 
rather than insulating oil, as the in- 
terrupting medium. Temporary light- 
ning-induced follow-current arcs 
and system faults will be interrupted 
automatically by blasts of high- 
pressure air stored within the 
breaker’s interrupting chambers. 
The faster fault clearing will further 
the success of high-speed reclosing 
to restore facilities to service in 
about % sec. 

Five of these two-cycle breakers 
are currently planned. Installation 
is scheduled for 1962. GE has also 
received an order from AEP for a 
number of 138-kv air-blast breakers. 
They will be rated to interrupt 10 
million kva within two cycles. 
Scheduled to be tested this spring, 
these units will be installed later in 
the year. 


Manufacturers Literature 


CONDENSER BUSHINGS .. . from 
15 through 196 kv. Transformer and 
circuit breaker bushings of two gen- 
eral types: Class LK with resin-paper 
core and Class GK with oil-impreg- 
nated paper core. Bushings meet ASA 
Standard C76.la-1958. Table of elec- 
trical characteristics of bushings and 
table listing physical dimension of 
each. Drawings of bushings, mounting 
flanges and terminal connections. 
Folder, Pub. No. 1489-H, eight pages. 
Ohio Brass Co, Mansfield, Ohio. 


EARCH ANCHORS ... P-L guy wire, 
steel, three types: expanding, dome- 
plate and power-installed screw type. 
Details on 28 items includes prices, 
weights, physical dimensions, and 
ultimate holding strength in soil types 
ranging from sand to hard-pan. Con- 
struction details and installation in- 
formation. Bulletin 760, two pages. 
Pieper-Lillard Div of Jasper Black- 
burn Corp, 1525 Woodson Rd, St. 
Louis 14, Mo. 


DRESDEN STATION .. . results of 
start-up test program at the Common- 
wealth Edison Co station nuclear 
power plant; description of schedul- 
ing, and budgeting followed in con- 
struction; outline of the future of large 
nuclear power generating stations. 
Illustrated with charts, diagrams, and 
photographs. GED-4275, 12 pages. 
General Electric Co., Apparatus Sales 
Div, Schenectady 5, N. Y. 
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Again 
UNION METAL 
leads 
in the 
development 
of tapered, 
tubular 
products 


ANNOUNCING 
COLD-ROLLED ALUMINUM 
MONOTUBE POLES 


Contact Union Metal for details regarding cold- 


rolled poles of strain hardening, aluminum alloys. 


THE UNION METAL MANUFACTURING CO. 


Monotube Engineered Poles 
Canton 5, Ohio « Brampton, Ontario 















































New Equipment 





oe , Air Switches... 


. .. are pole-mounted, phase-over-phase, and are avail- 
able in one, two, or three-way models, designated 
57L-1, 57L-2, and 57L-3. Units are braidless and 
mounted on lightweight, welded aluminum frames. All 
three are available in ratings from 7.2 to 69 kv, with 
continuous current ratings of 600 and 1,200-amp. 
Operating mechanism for each 3-pole unit consists of 
quick-break arcing horns capable of interrupting the 
magnetizing current of a 35-Mva transformer, with 
line-charging current of 15 amp. Pole-Pak, a phase- 
over-phase pole-mounted assembly of three of these 
air switches, accomplishes the same switching functions 
as three conventional 3-pole switches but takes less 
time to install and requires less space than three con- 
ventional 3-pole switches. 

Southern States Equipment Corp, Hampton, Ga. 


Lightweight Capacitors .. . 


. . - feature 23% reduction in weight in 50-kvar Varex units, 25% 
less thickness and are said to have the lowest over-all height of any 
design. Size and weight of 25-kvar Varex units have been reduced pro- 
portionately. Both new designs are available with up to 95-kv BIL for 
60-cycle voltages from 2,400 to 7,960 v and retain the standard NEMA 
mounting dimension of 15% in. The principle of extended foils is 
retained from former Varex designs—said to reduce maximum current 
density in the foil to one-fifth that of conventional designs and to provide 
better heat dissipation from the dielectric. Solder-sealed wet-process por- 
celain bushings are supplied with stainless steel safety-strip studs and 
Belleville springs. Stainless steel containers have recessed bottoms and 
are protected with abrasion-resistant epoxy-resin finish. 

Ohio Brass Co, Mansfield, Ohio. 


Maintenance Ladders... 


. - - Surpass all ASA strength requirements for portable 
wood or metal ladders. Epoxiglas ladders have rungs 
and side rails of epoxy-resin coated glass fibers, oven- 
cured, over a unicellular plastic-foam core. Available 
in 8 to 20-ft lengths they are equipped with hooks, 
safety chains and snaps so they can be used for all types 
of line and station maintenance—either on cold or en- 
ergized circuits. Virtually moisture-proof and not sub- 
ject to weathering, splintering and warping, they require 
no special maintenance or drying. 

A. B. Chance Co, Centralia, Mo. 






It flies through the air... 








Setung H-frames 

in pre-dug holes 
along right-of-way, 
helicopter acts 

as an airborne crane. 


at the lowest of costs 


American Electric Power Demonstrates 
New Helicopter Construction Methods... 
Cuts Construction Time to One-Third 


In a history-making experiment in power line construc- 
tion, American Electric Power Company put a Sikorsky 
helicopter to work in virtually all phases of power line 
construction with results that point to a prominent new 
role for helicopters in the near future. 


For the first time, a construction project was planned 
from the start to take advantage of the helicopter’s 
unique abilities . . . as a go-anywhere truck .. . as a fly- 
ing crane... and asa high speed cable stringer. During 
the course of the six-week operation, the helicopter 
chalked up records like these: 


On its first morning in operation, it transported all the 


steel for 4.5 miles of right-of-way—a total of 268,000 
pounds of steel for 17 towers— —from staging areas to 


tower sites in just. 41% flying hours. Cc Conventional meth- 


ods would have taken three weeks. In erecting steel 


towers, the helicopter demonstrated | it could help ) Crews 
raise two 60-foot side panels in an average of 14 min- 
utes —normally ; 30 man-hours of work. Used as a fly- 


ing cable stringer, the helicopter strung 121,00 ,000 fe feet 
of winch cable in just 41% hours. 

In total, the operation was cut to one-third the time it 
would have taken using ordinary methods. Two lines, 
totaling 29 miles, were constructed. Helicopter and 
pilot services were furnished to Appalachian Power Co., 
A.E.P.’s subsidiary, by Petroleum Helicopters, Inc. 

As a result of the helicopter’s outstanding success in 
this project, the Sikorsky S-58 is expected to play an 
important part in the construction of several 345KV 
lines now being planned. 














(above) Erecting assembled panels is another flying 
crane operation. Panels go up in as little as two minutes. 


(below) Cable stringing: helicopter unspooled 9,600 feet 
per flight. In a typical 414-hour period, 
121,000 feet were strung. 


—_s= 


A look at the future. In the first demonstration of 
its kind, a completely assembled tower is flown to site 

and bolted to footings. Entire operation from staging area 

to final bolt took just 10 minutes. Assembled with guys, experimental 


aluminum V tower for 138KV line weighed 2,900 pounds. 


UNITED AIRCRAFT CORPORATION 


=3.IKORSKY AIRCRAFT DIVISION 


Stratford, Connecticut 


















4 STATIONS WITH 
GENERAL ELECTRIC UNITS EXCLUSIVELY 


STEAM STATIONS 68 
a ee ut) TOTAL 


UU UA STATIONS 
60 STATIONS WITH 
GENERAL ELECTRIC UNITS 


Best heat rate in 1959, 9007 btu/kwhr, was at Potomac Electric Power Company's Dickerson Station, 
using a General Electric 175,000-kw, cross-compound, 3600 /1800-rpm, reheat steam turbine-generator 


In 1959, 68 U.S. steam-electric stations had heat rates 

4 t h t t d : below 10,000 btu/kwhr*—of these, 60 included General 
es Ca la e recor . Electric turbine-generators, 43 had G-E units exclusively. 
Of the 26 stations to reach the goal of 9500 btu/kwhr or 


' better, 23 had G-E units, 17 exclusively. 
enera eC ric General Electric’s record of best stations has been 


improving annually. So, more and more, installing G-E 
steam turbine-generators is a major factor in helping you 


turbine-generators keep power costs low. i 


*from FPC report, “Steam-Electric Plant Construction Cost and Annual Production 
Expenses, 1959.” 


in 60 of 68 top stations Progress /s Our Most Important Prodvet 
GENERAL @@ ELECTRIC 


General Electric 
Turbine-Generators 
Help. Keep 


Power Costs Low 





JANUARY 30, 1961 


Water Shortage or Water Scare? 


How much water is left in the well? Enough to meet the needs of America’s 
burgeoning population and industry, both growing more demanding each day? 
Or can the prospect of a semi-arid future be avoided by huge and drastic organiza- 
tion by the federal government? Utilities, particularly in the West, have long 
been aware of the multiple promises and problems that water involves. But in 
recent months, the general public throughout the country has been hearing more 
and more about “the water problem,” with implications that both the amount of 
water available and its purity were open to serious doubt. And there are indica- 
tions that the maze of projections and claims is already obscuring the real needs 
and problems in the mind of the average citizen. 


How does all this growing interest in water affect utilities? Some of the answers 
are obvious. Of course, any utility needs a good supply of water for its own gen- 
eration, principally for cooling. One estimate puts utility use for steam generation 
at some 70 billion gal per day, and the Department of Commerce estimates that 
this will grow to 131 billion gal per day by 1975. And in general terms, the 
better the water quality, the less investment for water treatment, boiler repairs, 
and maintenance. Hydro comes into the picture, too. Although the percent of total 
capacity in hydro has been and apparently will continue to shrink, the use of 
hydro for peaking, often in a pumped storage form, is getting increased attention. 


Area development is another reason for utility interest. A new industry moving 
into an area must be certain of an adequate supply of process water. And, like 


the utility steam station, it wants to tie up as little capital as possible in water treat- 
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ment facilities. In fact, for some types of industry-—chemicals, refining, paper 
and pulp, metal working, food processing, pharmaceuticals—the availability of a 
good water supply can be a big factor in site selection. 


Realistic regulation plays a role here, too. Although a great deal of industry’s 
water needs are for cooling purposes, million of barrels are also used in the 
manufacturing processes themselves. In many cases, the water coming out of the 
production process is not as “pure” as that going in. And while most of the 
industry today is aware of its own responsibility for water purity and is, in fact, 
often ahead of municipalities in its willingness to invest in pollution control, at 
the same time, perfectionism in pollution regulations is usually economically 
unbearable. In fact, one industrial spokesman suggests that too stringent regula- 
tion could lead to migration to massive water bodies—where “dilution is the 
solution to pollution”—as the only possible alternative. 


But behind these obvious interests, there are other ways in which the rising con- 
cern about water affects utilities. For example: 

e The growing attention to “heat” pollution, resulting from discharge of warm 
cooling water into streams. 

e The increase in the utility's own water requirements as installed capacity 
grows. 

¢ The need for higher quality feedwater in nuclear plants and in modern once- 
through boilers used in high-temperature, high-pressure plants. 

¢ The need for more reliable knowledge about the effects of discharge water 
from nuclear plants on adjacent streams. 

© The outcome of current desalination efforts. Success could alleviate possible 
water shortage in coastal areas and in western areas where underground waters 
are salt-laden. But in some processes, desalination is tied to power production, 
while others consume power for pumps and compressors. The difference in the 
method selected could affect utility load and generation plans. 


Political ramifications may also effect the utilities. For example, establishment 
of overriding federal control over pollution on all navigable and coastal waters 
would add another burden of regulation to the utility’s load, possibility without 
the realism and local flexibility that state regulation could mean. And legislation 
to permit this is already in the offing. Similarly, arbitrarily established water 
priorities, set up without adequate respect for local conditions, could easily 
be a burden. Political decisions could also complicate one of the utilities biggest 
existing problems. Proponents of federal control have already raised the question 
of injecting such immeasurable qualities as esthetics and recreation more heavily 
into cost-benefit ratios of multipurpose projects, making many presently unjustifi- 
able projects come within the realm of “feasibility.” 


What does water pollution have to do with multipurpose projects and cost-benefit 
ratios? Many water students feel they are inseparable. And this belief is not 
restricted to political radicals. Thus Karl Brandt, member of President Eisen- 
hower’s Council of Economic Advisors, recently declared that . . . “one can not 
separate the damaging effects of any sort of contamination . . . from volume and 
velocity of flow, i.e., degree of dilution, seasonal variation of flow, stagnation, 
temperature changes in reservoirs or navigable canals. . . .” 


But behind all the discussion, how serious is the water problem? In fact, is there 
a problem? Much of the answer depends on local situations and how pollution 
is defined. Water which may be unsatisfactory for a food processing industry may 
be perfectly adequate for cooling water. And a stream which may be highly 
polluted in summer, may, without any change in waste input, be perfectly accept- 
able in spring, when the water level is high. 


Thus one of the biggest problems in water control is lack of knowledge. Not only 
are standards lacking for many types of pollutants, but even the basic knowledge 
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on which to establish such standards is missing. And, as science and industry 
develop new processes and new materials, new pollutants are created, whose 
requirements are even less understood. Equally important is the lack of coordina- 
tion between water users along a stream. Thus lack of coordination by one up- 
stream user can cause increased expense to dozens of downstream users. 


The relative supply and demand of water is another grey area. Hydrologists esti- 
mate that maximum fresh water ultimately available to the US at about 650 
billion gal per day. But unfortunately, this supply is not distributed as man 
might wish. Moreover, the other end of the relationship is confused by several 
factors. One is the common failure to distinguish between use and consumption. 
The difference is the amount of water that is returned to the ground or river 
by the users and thus becomes available to other users. 


For example, the electric power industry is one of the biggest users of water in 
the country. Its collective gulp for steam power alone has been estimated at 
some 73 billion gal per day, or about one-third of all water used. But most of 
the water goes right back into the ground, river, or lake. In best modern practice 
consumption, as opposed to use, is only 1-2% of feed water use and about 5% 
of cooling water use. And the only change in the water is a rise in temperature. 
Similarly, the water used for hydro power represents no consumption at all. 


Re-use of water also makes long-term estimates difficult. And many heavy indus- 
trial water users today go in for re-use in a big way. One student of the water 
problem, Dr Richard Hoak of the Mellon Institute, estimates that the five largest 
industrial users—primary metals, chemicals, pulp and paper, petroleum and coal, 
and food—use each gallon withdrawn an average of 1.9 times before discharge; 
and the paper industry alone, 2.6 times. And re-use by industry is growing daily. 
Similarly, many industrials today are using treated municipal waste water for 
low quality requirements. The growing use of cooling towers by utilities in areas 
where water is relatively short is another example of increasing re-use. By con- 
trast, the biggest consumers of water are not industry at all, but irrigation. 


Unfortunately, industry often turns out to be the whipping boy for pollution in 
the mind of the average citizen and particularly the planner. Yet many indus- 
tries are more conscious of the problem and more prepared to invest capital to 
correct it than the municipalities they support. One of the largest research 
programs on pollution control in the country is supported by the paper makers, 
through the Technical Assn of the Paper Industry (TAPI), which finances research 
at numerous universities throughout the country. Another major effort is that 
of the chemical industry, which last year spent more than $100 million for pollu- 
tion control. 


Utilities are showing signs of action, too. For example, in one area, utilities 
are working with other industries sharing the same watershed to clear away some 
of the confusion on heat pollution. Their aim: to find out just how much heat 
the river can take, at different times of the year, and how temperature rise can 
be economically controlled. Thus, utilities and industrials in the area will be 
able to supply factual experience data and workable solutions to local or federal 
codemakers in an area where little factual data is available. Moreover, in an 
industrialized area, the heat pollution knife cuts two ways. While an individual 
industrial or utility may rise the river temperature by discharging hot outlet 
water, it may in turn find its intake water heated by the plant just up the river. 


Why all the concern about heat pollution? Principally because of its effect on 
other pollution and on fish. One measure of the pollution of a stream is its 
biochemical oxygen demand (BOD), the amount of dissolved oxygen needed to 
break down organic wastes, such as sewage, by aerobic bacteria in the stream. 
And as water temperature rises, the amount of dissolved oxygen decreases. The 
more organic wastes a stream carries, the more bacterial action and more dis- 
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solved oxygen is needed to restore its waters to a tolerable purity. 


So a clean, cold, big stream can tolerate more heat rise than a small, warm, 
polluted, one. Similarly, a stream with much natural organic waste is more 
sensitive to heat pollution than one without such wastes. But because of all 
these independent variables, it is no easy task to establish heating limitations 
that are workable in holding down other pollution and still economically realistic 
for the industrial or utility using cooling water. A workable limitation on one 
river may be impractical on the neighboring watershed. And even on one river, 
requirements may vary from season to season, as temperature and volume vary, 
and from location to location. Local structures such as rapids, jetties, and the 
configuration of the river bottom also affect heat pollution. 


Moreover, there is no precise information on the effect of temperature rise on fish 
life. And the effect on rooted aquatic plants, which normally add oxygen to the 
water during the day and also help feed the fish, is even less understood. Some 
authorities claim the temperature rise actually helps fish during the colder months 
of the year, keeping them active and growing when they would normally be 
dormant. For example, the chief mechanical engineer of one Eastern utility 
reports that studies sponsored by his company and conducted by a leading 
biologist from a nearby university, show that fish actually migrate into the out- 
let canal from a 330-Mw steam station during many months of the year. Some 
37 species have been caught in the adjacent river, including fish up to 15 lb, and 
as many as 100 pike in one hour in the lagoon itself. Based on these three-year 
studies, he concludes that LD-50 temperatures (the water temperature at which 
50% of the fish live) published in literature are too low. In this case, the stream 
studied is a relatively clean one, with few industrial plants upstream. And, rapids 
and jetties immediately below the discharge canal help mix the discharge water 
with the river surface water to prevent excessive temperatures. And in this 
stream only the top 30 in. of the stream, less than 80% of the water in the 
cross-section, is affected by the water discharge. 


Some studies of artificial oxygenation of streams are already being made, notably 
by the paper makers. One approach is the construction of weirs and artificial 
cascades to mix the water and to aerate it much as it is done in a water treat- 
ment plant. Other efforts are aimed at improved mechanical aeration equipment, 
used in conjunction with more complex alcohols to increase the rate of solution 
of oxygen. A third method, relying on introduction of air into turbine draft 
tubes at power stations, is now being studied in Wisconsin, but this entails 
some power loss from the turbines. 


Where do all these problems leave the utility? Certainly, complete federal 
regulation is not the only solution. In fact, much of the best work done thus far 
has been by industry groups such as the paper industry, chemical industry, and 
utility-industrial efforts cited above. Another approach that holds promise is a 
joint industry-local government committee at the state or interstate level. Organ- 
izations of this type have already shown their worth in the Ohio River Valley 
and in numerous other locations. But most far-thinking industry spokesmen agree 
that if there are to be more regulations, it is better for industry to participate in 
their formation and thus assure itself of laws it can live with. 


Generally, most industrial water users agree on a program something like this: 

1. Form a water user organization for the watershed. 

2. Set water standards to meet local area requirements. 

. 3. Set criteria that will permit maximum use and re-use of available water. 

4. Establish a system of water monitoring to track down pollution causes. 
Where government participation is necessary, most industrial men feel it should 
be at the lowest level compatible for a particular situation. In their eyes, the 
federal government can make its best contribution in additional research and 
dissemination of information. 
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PLEASE 
DO NOT 
INTERRUPT... 
FOR THE 
NEXT 20 
YEARS 


The man who buys coal for an electric utility knows that he must think about 1981 as if it were a lot closer 
than 20 years away. Because the contract he signs today must embrace his company’s coal needs for many years 
to come. It must contain answers to questions like these: 

Can we count on an uninterrupted supply of the kind of coal we must have? Is this coal laden with hidden 
incremental costs over and above its invoice price . . . in excessive coal and ash handling, equipment outages, 
freight charges on inerts, and other operating inefficiencies? Or is it coal that will make our burning equipment 


operate at highest efficiency, delivering steam at the lowest possible cost? 


Island Creek’s approach to these questions shows the same long-term thinking applied by utilities them- 


selves, and the answers are reassuring indeed. We'd welcome a chance to tackle your 20-year queries. Write, 


wire or phone to arrange this important discussion. 


ISLAND CREEK Precisioneered Coals 


You can depend on Island Creek ...a career company dedicated to coal 
ISLAND CREEK COAL SALES COMPANY, Chafin Building, Huntington 18, West Virginia . Chicago . Cincinnati . Cleveland . Detroit . Greensboro . New York . Pittsburgh 
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Air Conditioner Claims to Be Checked 


Manufacturers of room air con- 
ditioners will launch a voluntary 
certification program to certify the 
cooling and/or heating perform- 
ance of their products, starting with 
1962 models. 

Room Air Conditioner Section 
of the National Manufacturers 
Assn will permit non-members as 
well as members to participate. 

All participants will certify, 
upon entering the program, that 
their room air conditioner Btu rat- 
ings are in accordance with NEMA 
Standards. 

Testing of the various models 
will be conducted by both partici- 
pating companies and Electrical 


SELLING 


A twin-towered project in Chicago, 
consisting of 896 apartments and 
several stores, is going to be all- 
electric. Each 585-ft tower of the 
development will have 448 Gold 
Medallion apartments on 40 floors 
above 19 stories of garages. Each 
apartment in the $36-million 
“Marina City” will have baseboard 
heating, a range, quick-recovery 
water heater, air conditioner, and 
disposal. Total load for the apart- 
ments and ten-story commercial 
building, will be 40,000 kw; esti- 
mated demand, 18,500 kw... All 
Kansas power companies and co-ops 
have adopted the 40-gal, quick- 
recovery electric water heater. This 
will immeasurably solve an inven- 
tory problem for the state’s appli- 
ance dealers and installing con- 
tractors who sell water heaters, 
according to the Kansas Farm Elec- 
trification Council . . . Chicago’s 
first all-electric printing plant has 
gone into operation. The 23,500- 
sq-ft, building, has four 20-ton heat 
pumps, modern lighting, and all- 
electric operation of metal melting, 
typesetting machines and compos- 
ing equipment. Lighting, especially 
designed for efficient typesetting, 
consists of continuous rows of 430 
fluorescent lamps providing 200 
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Testing Laboratories, Inc, New 
York, which has been authorized 
to supervise the program. An im- 
partial administrator will be desig- 
nated who will arrange for the 
various tests and be responsible for 
their accuracy, as well as compiling 
the confidential data obtained. 

Participating manufacturers have 
authorized the administrator to pur- 
chase on the open market and test 
those models for which apparently 
excessive Btu capacity claims are 
being made. If claims are inaccu- 
rate, manufacturer will be required 
to bring unit up to stated capacities 
advertised or to modify the claims 
made. 


BRIEFS 


foot-candles ... Westinghouse Total- 
Electric Home, featuring electric 
baseboard heating, will be one of 
three first prizes in a contest spon- 
sored by Liggett & Myers Tobacco 
Co. Advertising copy in magazines 
and on TV and radio will explain 
benefits of electric heat. . . . Hot- 
point division of General Electric 
Co will open a kitchen planning and 
display center in the Commonwealth 
Edison Co building in Chicago. 
Full line of product displays, meet- 
ing rooms, plus three all-electric 
kitchen-laundries will be featured. 
One will be an apartment-type 
kitchen, one a free standing and the 
third a built-in. For a $25 fee, Hot- 
point will plan a complete kitchen, 
tailored to customer needs for 
architects, builders-dealers and 
kitchen remodelers . . . Rural Elec- 
trification Administration has _re- 
vised its bulletin on electric house 
heating. Contents include functions 
of a house heating system; methods 
of heat transfer; types of electric 
heating equipment; heating, ma- 
terial and construction require- 
ments; and estimating and comput- 
ing heating requirements. Write 
Superintendent of Documents, US 
Government Printing Office, Wash- 
ington 25, D.C. Price: 20¢. 
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Reclamation Bureau Asks 
For New Revolving Fund 


The Bureau of Reclamation has 
submitted again to the US Senate 
its request for creation of a revolv- 
ing fund for four of its smaller ac- 
counting categories: operation & 
maintenance, administration, gen- 
eral investigations, emergency re- 
quirements. 

This is similar to the request made 
in mid-1960 (EW, June 6, p 41), 
which was submitted at that time 
only for consideration, not for ac- 
tion. This was one of outgoing Sec- 
retary of Interior Fred Seaton’s final 
actions; whether present Interior 
Secretary Stewart Udall favors the 
recommendation isn’t known. 

The fund, as requested by the 
department, would involve about 
$40 million. It would be used, with- 
out Congressional approval, to pay 
for the four above-mentioned recla- 
mation activities. It would be reim- 
bursed from revenues and receipts of 
bureau operations, plus Congres- 
sional appropriations on a net basis 
at the end of the required fiscal year 
—instead of in advance of the fiscal 
year on an estimated basis, as at 
present. 

Construction money still would 
be appropriated by Congress on a 
project-by-project, annual basis. 


Britain Paints Towers 
Into the Countryside 


Nature-conscious Britons can’t 
help but be pleased at the efforts of 
the Central Electricity Generating 
Board to blend its transmission 
towers into the countryside. James 
Gardner, Britain’s war-time camou- 
flage chief, is guiding the project 
which hopes to paint towers so that 
they will be inconspicuous in any 
rustic location. Four 85-foot tow- 
ers, differing in setting, have been 
repainted. Shades of dark bronze 
green, pink, blue, and black have 
gone into the color schemes, and 
Gardner’s men have studied the 
towers through all seasons. But 
more experiment is needed. Chang- 
ing light conditions, weather, and 
viewpoints still stand in the way of 
total camouflage. 
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Save up to 80% of your programming costs... put 
solid state IBM 7070 to work for you... faster. 


Ready to use—right off the shelf—IBM’s pretested 
utility program* slashes the time and cost of getting 
your Customer Billing and Accounting into full-scale 
operation on the 7070. 


Based on IBM’s many years of experience in solving 
the data processing problems of public utilities, this 
program is designed to meet the unique requirements 
of each installation. As a result, up to 80% or more of 
your problem definition, block diagramming and pro- 
gramming is available to you—immediately. Your feasi- 
bility studies are greatly simplified and shortened. 


You realize full return from your machine investment 
months, perhaps even a year, sooner. 


This cost-free program is another step forward in 
IBM's never-ending effort to provide you with all the 
services you need for truly Balanced Data Processing. 


Your local IBM representative will be glad to show you 
a color movie demonstrating how this new IBM service 
can save you time and money—improve your customer 
accounting. Call him today. 


* Customer Billing and Accounting on the IBM 7070 is another pro- 
gram from the expanding IBM Programmed Applications Library. 


BALANCED DATA PROCESSING 
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rectors. 


Formerly executive vice president and general man- 
ager, Watson succeeded Cunningham as president. 
Cunningham had held the position of president of 


the company for many years 


Re-elected as chairman of the board was H. L. 
Don D. Loden, H. O. Hudson, Roy Tolk, 


Nichols. 


and W. L. Pearson were re-elected vice presidents. 
J. T. Bradley was named treasurer and 
secretary. 





Georgia Power Co has formed a 
new area development division from 
its industrial and community devel- 
opment divisions, with E. A. Yates 
Jr, Georgia Power vice president, as 
manager and Frank A. Hood and 
J. Curtis Smith as assistant man- 
agers. New home service super- 
visor for the Rome division is Lillian 
Pace, succeeding Louise Westbrook 
who resigned to be married. John 
A. Roberts became the _ utility’s 
commercial sales engineer for the 
Americus district, Judson Reeves 
was promoted to residential sales 
engineer in the Columbus division, 
and Morris Dean replaced Reeves 
as merchandise salesman in Albany. 
Robert P. Lunsford has been named 
Dublin district engineer by Georgia 
Power Co. 
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SIMMONS 


Southwestern PS Boosts Watson, Cunningham 


Southwestern Public Service Co has elected A. R. 
Watson as president and general manager, and J. E. 
Cunningham as vice chairman of the 


board of di- 


assistant 


WATSON 






tonne Conduit & Cable Names VP-Treasurer, VP-Sales 


Triangle Conduit & Cable Co, 
Jack M. Slater to vice president and treasurer, Edward 
J. Simmons to vice president-sales, and John E. Mc- 
Auliffe Jr to assistant to the president. 

Slater joined Triangle’s sales organization in 1949. 
He was subsequently assistant secretary, assistant vice 
president in charge of industrial relations, treasurer, 
and a member of the board of directors. 

Simmons, whose new duties are added to his present 
post of assistant secretary, has been with Triangle since 


1937. 







PERSONAL BRIEFS | 


Central Hudson Gas & Electric 
Corp has named Charles J. Smith 
news director, and Peter R. Burdash 
became editor of the Central Hud- 
son Bulletin. 


Clayton S. Cronkright, manager of 
area development, Public Service 
Electric & Gas Co, has been elected 
president of the New Jersey Indus- 
trial Development Assn, succeeding 
Alvin C, Hopkins, manager of in- 
dustrial development of the Erie- 
Lackawanna Railroad. Ernest E. 
Robinson, field activities director, 
New Jersey Manufacturers Assn, 
was elected first vice president and 
Mark D. Ewing, manager of area 
development, Atlantic City Electric 
Co, was elected second vice presi- 
dent. Richard E. Crane, manager 









McAuliffe, who will continue as secretary, 
with Triangle’s sales organization in 1948. 
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CUNNINGHAM 


Inc, has promoted 


started 





of industrial sales for Elizabeth- 
town Consolidated Gas Co, became 
the company’s secretary-treasurer. 
Also, PSE&G has named J. Louie 
Fuller to succeed William A. Major 
Jr, who retired as southern division 
commercial manager. Arthur L. 
Talbot Jr replaced Fuller as com- 
mercial manager at Burlington. 


Clifford B. McManus has retired as 
chairman of the board of Southern 
Co. He will continue to serve as 
a director. 


Francis A. Liedel has succeeded 
I. H. Heitkamp who retired as un- 
derground lines engineer for Toledo 
Edison Co. 


(More News About People on p 66) 
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CEI Saves 1.6 Manhours Per Pole Using Holan Unit 


ELECTRICAL WORLD e 


The Cleveland Electric Illuminating Company was 
able to save 1.6 manhours by installing a utility 
pole with the Holan 6800 Derrick/5400 Digger unit 
mounted on a Holan CMC-164 Line Truck. 

In preliminary studies recently conducted, CEI 
compared the cost of traveling six miles and setting 
a 30-foot pole using the Holan unit with performing 
the same task with separate digger-derrick and line 
truck crews. The three-man crew equipped with the 
Holan unit saved time in performing most of the 
specific tasks connected with installing a pole, and 
considerable savings were made in crew travel costs. 
It added up to a savings of 1.6 manhours per pole, plus 
savings in equipment manhours and overhead. 

This Holan derrick/digger combination offers the 
kind of equipment versatility needed by utilities. 
CEI, for instance, serves 500,000 customers in a 
1700 square mile Ohio area bordering on the southern 
edge of Lake Erie, and depends on units capable of 
doing more than one job. 


January 30, 1961 


The Holan 6800 Derrick lifts 6,000 pounds and is 
so powerful that the downward force can lift the 
truck off its rear wheels. Coupled with the three- 
speed 5400 Earth Borer — which develops 8,400 
pounds of torque with its exclusive planetary gear 
train — there are no digging or pole-setting jobs 
too tough to handle. 

Look into this Holan unit — or any one of our 
various combinations of line bodies and mechanical 
equipment. Just write us — or call your Holan Field 
Representative — and we'll show you how you can 
save money with the proper Holan equipment. 


Holan Corporation, 4100 West 150th Street, Cleveland 35, Ohio 


Subsidiary of THE OHIO BRASS COMPANY 





Fred L. Knupp and John K. Mar- 
shall Jr have been named com- 
mercial sales representatives for 
Florida Power Corp, Knupp in the 
Orlando district and Marshall in 
the Clearwater area. Florida Power 
has promoted Edward J. O’Connor 
to supervisor of the system distribu- 
tion engineering department. 


Two officers of United Illuminating 
Co have received reassigned duties: 
Vice President A. Royal Wood, 
company treasurer, became secre- 
tary as well, and Vice President 
John M. C. Betts, who had been 
secretary, was designated vice pres- 
ident, employee and public rela- 
tions. 


Walter A. Mackie has replaced re- 
tiring Albert M. Capps as project 
engineer at Bonneville Dam. 


B. C. Electric’s general sales divi- 
sion and the industrial development 
department of its affiliated company, 
Western Development & Power Ltd, 
have been merged into a marketing 
division of B. C. Electric. E. D. 
Sutcliffe is general manager of the 
new division; R. G. Scott, general 
sales manager; and J. C. Ingram, 
general development manager. 


Borough Electric Works of Walling- 
ford, Conn., has made Louis H. 
Winnard superintendent of opera- 
tions and assistant general manager. 


Lester N. Scharnberg has become 
the manager of the electric depart- 
ment of Dover, Del. 


Fred J. Harasha has been named 
Waushara County Electric Coopera- 
tive manager. 


The assistant chief engineer for 
Jersey Central-New Jersey Power 
& Light Cos, Sven E. Rystedt, has 
retired. 


Wyoming Development Assn has 
elected Vic Bauer, Pacific Power 
& Light Co industrial development 
engineer, as first vice president. 


The manager of the Assn of Illinois 
Electric Cooperatives, A. E. Becker, 
has retired. 


Electric Power Board of Chatta- 
nooga has named E. C. Edmonds 
to succeed J. J. Renan who retired 
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as system operator, while A. C. 
Kelley was promoted to assistant 
superintendent of substations and 
underground. 


The Brazilian government has dec- 
orated William B. Stafford, execu- 
tive vice president in charge of 
finance at American & Foreign 
Power Co, with the National Order 
of the Southern Cross for services 
toward strengthening Brazil-US re- 
lations by obtaining credits to help 
finance power developments by 
A&FP subsidiaries in Brazil. 


R. K. Lane, chairman of the board 
of Public Service Co of Oklahoma, 
is one of six individuals inducted 
into Oklahoma’s Hall of Fame re- 
cently for contributions to the state. 


Montana-Dakota Utilities Co has 
made Elmer C. Nielsen an assistant 
division manager, replacing Charles 
A. Trowbridge who retired. 


Leigh F. Mahar has retired after 
more than 31 years’ service in New 
York State Electric & Gas Corp’s 
Binghamton division line depart- 
ment. 


John T. Mundy has been named 
general sales manager for electric 
operations of South Carolina Elec- 
tric & Gas Co. Also promoted 
were: W. H. Barnwell to sales man- 
ager, Charleston division; L. O. 
Darby to commercial manager; 
L. H. Perry to district manager in 
Allendale-Fairfax; J. O. Williams 
to sales manager of the Columbia- 
Western divisions; and H. T. Huff- 
man to assistant to the general sales 
manager. 


Westinghouse Electric Corp has pre- 
sented its gold Power-Up Achieve- 
ment Award and $250 to B. J. 
George Sr, sales consultant with 


Kansas City Power & Light Co. 
Six others received bronze awards 
and $100: Raymond J. Bergmann, 
United Illuminating Co of New 
Haven, Conn.; Bernard M. Lyons, 
Cleveland Electric Illuminating Co; 
William F. Doherty, Union Electric 
Co; Paul H. Rickert, Metropolitan 
Edison Co; Louis E. Krieg Jr, Penn- 
sylvania Power & Light Co; William 
J. Carkeek, Puget Sound Power & 
Light Co. 


Aluminum Co of America has made 
Ben Miller and Evert A. Mol as- 
sistant technical directors for Rea 
Magnet Wire Co, Inc, division. 


Clarence A. Haut has become chief 
instrument engineer for Electric Au- 
tolite Co’s Bay City, Mich., divi- 


sion. 


Lloyd V. Berkner, president of As- 
sociated Universities, Inc, has been 
elected president for 1961 of the 
Institute of Radio Engineers. Franz 
Ollendorff, research professor at the 
Technion-Israel Institute of Tech- 
nology, Haifa, Israel, will be vice 
president representing overseas 
countries, and the vice president 
representing North America will be 
J. F. Byrne, manager of the River- 
side Research Laboratory, Motor- 
ola, Inc. 


Hubbard & Co has made William 
Featherstone product sales manager 
for the West Coast division. 


Thiel Tool & Engineering Co has 
designated Clifford Becker as prod- 
uct engineer and sales manager. 


Donald C. Power, chairman and 
chief executive officer of General 
Telephone & Electronics Corp, and 
Frank J. Nunlist, vice president-op- 
erations of Worthington Corp, have 
become directors of Worthington. 


OBITUARIES 


Richard E. Long, 75, retired super- 
intendent of maintenance, Ohio 
Edison Co . .. Robert H. Knowlton, 
78, retired chairman of Connecticut 
Light & Power Co . . . Carl Hoelz, 
59, product manager of protective 
equipment, and Chester Hazard, 60, 
field engineer, both of Line Material 
Industries, McGraw-Edison Co.. . 
Paul Lorch, 63, staff assistant, Con- 


January 30, 


solidated Edison Co . . . Edwin H. 
Watkins, 69, retired sales engineer, 
Electric Storage Battery Co. 


M. Joseph Walsh, 56, field super- 
visor in Philadelphia Electric Co’s 
service maintenance department .. . 


William B. Harl, 71, 
foreman for Public 
Oklahoma. 


former line 
Service of 
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The New York State Power Authority’s 


NIAGARA POWER PROJECT 


Uses only DeLaval Centrifugals for Insulating Oil Purification 
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Maximum security with minimum maintenance sums up the reason for the 

9 De Laval installations at the Niagara Power Project. They remove water and 
solids quickly, efficiently and continually. All types of oils, including 
synthetics, are purified without removal of additives. 


Centrifugal purifiers or complete centrifugal systems for your power generation 
or power transmission units are available from De Laval. We can help you in the 
choice of an optimum system for each application. 


DE LAVAL 


THE DE LAVAL SEPARATOR COMPANY 
Poughkeepsie, New York or 

5724 N. Pulaski, Chicago 46, illinois 
201 E. Millbrae Avenue, Millbrae, Calif. 
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Courses Develop Engineer Assistants (Continued from page 42) 


this program. His grades had been 
about average, and his interest in 
engineering was evidenced by his 
selection of the electrical engineer- 
ing major. After 5 months he was 
dropped from the program because 
of substandard grades. 

These cases show little except that 
a candidate’s ability to absorb highly 
concentrated theoretical training and 
his willingness to do the required 
amount of work are not to be taken 
for granted. 

In 1958, only 3 of 15 trainees 
failed to make the grade, but in the 
1959 class 4 of 7 failed. Appraisal 
of candidates requires better tech- 
niques. 

The first group, trained in com- 
munications, completed the program 
in May 1960. The second group, 
trained in power, has been on field 
assignments since completing the 
classwork in March 1959. During 
the latter stages of field training, it 
has done productive work of high 
quality and has fitted into the or- 
ganization smoothly and efficiently. 
Routine testing of microwave sys- 
tems, various carrier equipment, 
radios, and similar high-frequency 
equipments is being done independ- 
ently, with a minimum of help from 
the engineers. The trainees in power 
work are very satisfactorily testing 
the various types of relays, poly- 
phase meters, and switchboard indi- 
cating instruments. Complex test 
jobs that require 2 men are being 
done with | engineer and 1 assistant 
rather than 2 engineers. 

The total cost of getting any job 
done is naturally a prime factor in 
good administration. The difference 
in the salaries of engineers and the 
assistants, however, does not consti- 
tute the major portion of the reduced 
cost in this type of staffing. Person- 
nel turnover and job “staleness” are 
dreaded conditions which result in 
higher training cost per man-year of 
work and inevitable overstaffing re- 
sulting from lack of desire on the 
part of the stale individual to get the 
job done as expeditiously and eco- 
nomically as possible. 

The long-range viewpoint, there- 
fore, indicates the need for keeping 
professional engineers in work which 
challenges their technical abilities 
and keeps them interested in solving 
problems. The scientific curiosity 
that motivated them in the first place 


must be nourished, or they become 
restless and disinterested. The well- 
trained assistant will be subject to 
the same danger if relegated to sim- 
ple activities with no opportunity to 
satisfy his curiosity through close as- 
sociation with the engineer. Through 
this close association the broad field 
covered by the engineer will present 
the assistant with unlimited means 
of expanding his knowledge and, 
perhaps, his own field of endeavor. 


Letters 
(Continued from page 5) 


Jacobs, requested of counsel for Capi- 
tal Electric Power Assn that he be 
permitted to put some five or six 
mayors on for the intervener (Missis- 
sippi Municipal Assn) before the peti- 
tioner completed its case. Counsel for 
Capital denied this request as it was 
not proper. . 

In paragraph 6, referring to refusal 
of Capital’s application for a franchise 
in the City of Clinton, the statement 
“Capital would pay no franchise fee 
or taxes” is completely incorrect, as 
letters were produced in evidence and 
accepted by the Commission in which 
Capital offered to pay and had ten- 
dered payment for 2% of residential 
and commercial revenues received in 
lieu and equivalent to all ad valorem 
taxes and to furnish street lighting on 
the same basis as Mississippi Power & 
Light Co. 

In the next paragraph, the statement 
is made, “MP&L has offered to buy 
Capital facilities inside the city limits 
—or trade some of theirs that are 
outside the city—but the co-op is not 
dickering—-at least for the present.” 
Emphatic statement was made by 
counsel for Capital that facilities were 
not for sale nor would they ever be 
for sale under any circumstances. It 
is my opinion that there will never be 
any “litigation with reference to what 
be paid or exchanged” for these facili- 
ties, as we know of no law that could 
force us to sell these facilities. 

This letter is simply written as 
clarification of misstatements, from 
whatever source, as appear in this 
article. 


Earl L. Phillips, Manager 
Capital Electric Power Assn 
Clinton, Miss. 
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News Scope 


SAMPLE TESTING—M ichigan 
Public Service Commission has ap- 
proved a state-wide sample testing 
plan for self-contained meters pro- 
posed by the state Electrical Assn. 
The new procedures will replace the 
mass periodic testing of all electric 
meters in service, and will cut the 
number of units checked annually 
from 150,000 to less than 40,000. 
Savings from the new plan should be 
around $275,000. 


DEPRESSED AREA—Proponents 
of a coal-fired steam generating plant 
near Cle Elum, Wash., are seeking 
to have the district classified as a 
depressed coal area in order to 
obtain federal aid. The Kittitas 
Valley Development Assn will point 
out that mines in the area have 
reduced operations by 80%, and 
face closure unless new markets are 
found. The $55-million generating 
plant proposed by the Kittitas 
County PUD would serve as a 
market for the mines, and its out- 
put could be sold to firm up hydro- 
electric energy. 


TOURNAMENT—A medieval-type 
tournament will be the main attrac- 
tion at Portland General Electric 
Co’s observance of National Elec- 
trical Week. The knights will be 
line crews working on top of the 
poles instead of at the ends. Three 
poles have been set up to simulate 
actual working conditions. Each 
crew will change a crossarm on the 
center pole, racing against the stop 
watch. Winning foreman will be 
crowned “King Kilowatt,” and his 
crew members will receive $100 
each. 


NEW RATE-MAKING — FOR- 
MULA—Utilities experts from 
Ohio’s largest cities are pushing for 
changes in the state’s rate-making 
formula. They favor the same for- 
mula they sent to the Assembly in 
1959 under which rates are de- 
termined on the basis of a company’s 
net investment in plant and equip- 
ment, less depreciation. Ohio’s 
present law provides that utility 
rates be based on the cost to the 
company of reconstruction at present 
day costs, less depreciation. Gov 
DiSalle submitted a compromise bill 
in 1959. 
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(iss) Cyclone Fence with new Amershield wire 
lasts up to three times as long 





Now—Cyclone gives you steel and aluminum in one 
fence! USS Cyclone Amershield aluminum-coated 
wire combines the strength of steel with the weather 
resistance of aluminum. After eight years of rigorous 
testing, we know that this new wire lasts up to three 
times as long as galvanized fabric. Yet it costs little 
more, so you get a lot more fence for your money. 

USS Cyclone Amershield wire is a high-quality 
product which will provide added years of mainte- 
nance-free service in severe industrial and marine 


USS, Cyclone and Amershield are registered trademarks 


American Steel & Wire 
Division of 
United States Steel 


Cyclone Sales Offices coast to coast. 





7 





atmospheres. It’s far more corrosion-resistant than 
any other metallic coated fencing material. It with- 
stands temperatures as high as 1650°F., and all with 
the strength of steel. 

You’ll want this new, better protection around 
your plant or property. Get all the particulars—fea- 
tures, physical properties, specifications—just by 
sending in the coupon. Our free descriptive literature 
will be sent to you immediately. 


This mark tells you a product is made of modern, dependable Stee! 


American Steel & Wire 

Dept. 1100, 614 Superior Ave., N. W. 

Cleveland 13, Ohio 

Please send your free descriptive literature on USS Cyclone Fence 
with Amershield Wire. 


Name 
Address 


City 


PROFESSIONAL SERVICES 


CONSULTING 
CONSTRUCTION 


AMERICAN AIR SURVEYS, INC. 


e Aerial Topographic Maps & Photos 

e Plan & Profile for Transmission Lines 

¢ Base Maps of Service Areas 

© Topographic Maps for Reservoir Studies 

© Coal Stock pile Volumes by Aerial Method 

907 Penn Avenue Pittsburgh 22, Pa 
Offices—Manhasset, N. Y.—Atlanta, Ga 


BLACK & VEATCH 


Consulting Engineers 
Water—Elecricity—Gas—Sewage— Industry 


Reports, Design, Supervision of Construction 
Investigations, Valuations and Rates 


1500 Meadow Lake Parkway Kansas City 14, Mo. 


THEODORE D. BROSS 
LINE CONSTRUCTION CORP. 


Steel Tower & Wood 
Transmission Lines 
Distribution & Maintenance 
175 Endfield St. Hartford, Cons. 


BURNS and ROE, Inc. 


Engineering and Design ¢ Reports ¢ Surveys 
Construction Electric, Steam, Hydro Plants 
Transmission ¢ Distribution ¢ Aeronautical 
Facilities ¢ Research and Development ¢ Nr ‘lear, 
Chemical, and Industrial Plants 


160 West Broadway ° New York 13, N. Y. 


COMMONWEALTH 
SERVICES INC. | ASSOCIATES INC. 


Management and Consulting and Design 
Business Consultants Engineers 
300 Park Ave. 209 E. Washington 
New York 22, N. Y Jackson, Michigan 


DAY & ZIMMERMANN INC. 


Engineers 


Design—Construction 
Transmission— Distribution Lines 
Reports— Valuations— Rates 


New York PHILADELPHIA Chicago 


DOBLE ENGINEERING COMPANY 


Consulting Engineers 
Field and Laboratory Testing of Solid and Liquid 
High Voltage Insulation Research on Power Sys 
tem Electrical Operating Characteristics and 
Problems 
Office and Laboratory: Doble Park 
Box 105, Belmont 78, Mass. (6 miles from Boston 


GIBBS & HILL, Inc. 


Consulting Engineers— Desi gners—Constructors 


Steam, Hydroelectric, Gas-Turbine & Nuclear 
Power Generation—Electric Transmission & Distri- 
bution Systems——-Power Surveys, Reports & Con- 
tracts--Industrial, Transportation & Communica- 
tion Facilities—Water & Waste Treatment Works 


Vennsylvania Station New York 1, N. Y. 


DESIGN EXAMINATIONS 
PLANS SURVEY 


The 


Consulting Engineer 


“By reason of special training, wide 

experience and tested ability, 
coupled with professional integrity the 
consulting engineer brings to his client 
detached engineering and economic 
advice that rises above local limitations 
and encompasses the availability of all 
modern developments in the fields where 
he practices as an expert. His services, 
which do not replace but supplement 
and broaden those of regularly em- 
ployed personnel, are justified on the 
ground that he saves his client more 


than he costs him.” 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 


DESIGN 
SUPERVISION OF CONSTRUCTION 
BUSINESS AND ECONOMIC RESEARCH 
READING, PA. 


Washington New York 


HARZA ENGINEERING CO. 


Consulting Engineers 


Hydroelectric Plants and Dams 
Transmission Line 
Flood Control, Irrigation 
River Basin Development 


400 West Madison Street Chicago 6 


HOOSIER ENGINEERING 
COMPANY 


Erection and Maintainance of 
Electrical Tranamission and Distribution Lines 


1350 Holly Avenue, Columbus, Ohio 


APPRAISALS 
REPORTS 


JACKSON & MORELAND, INC. 
JACKSON & MORELAND INTERNATIONAL, INC, 
BPngineers and Consultants 
Electrical-—Mechanical—-Structural 
Design and Supervision of Construction for 
Utility, Industrial and Atomic Projects 
Surveys—Appraisals—-Reports 
Technical Publications 
Boston Washington New York 


JENSEN, BOWEN & FARRELL 


Engineers 


Appraisals—Depreciation Studies—Property Records 
Cost Trends—Special Studies—Reports 
for Rate Cases, Security Issues, Regulatory and 
Accounting Requirements 
Michigan Theatre Building Ann Arbor, Michigan 
NOrmandy 8-7778 


CHAS. T. MAIN, INC. 


Engineers 
Electric, Steam and Hydraulic Projects, 
Investigations, Reports, Appraisals 
Design and Construction Supervision 
Roston, Mass. Charlotte, N. C. 


PIONEER SERVICE & 
ENGINEERING CO. 


Consulting and Design 

Engineers— Purchasing 

Specialists in Financing 
Accounting and other Operations 


231 So. La Salle St. Chicago 4 


SARGENT & LUNDY 
Engineers 


Consultants to the Power Industry 
STUDIES ¢ DESIGN ¢ SUPERVISION 
140 South Dearborn Street, Chicago 3, Ill. 


TIPPETT & GEE 


Consulting Engineers 


Mechanical @ Electrical @ Thermodynamic 
Structural Design @ Studies @ Supervision 
Power Stations @ Transmission @ Distribution 
Industrial Plants @ Process 


333 North Second Street 
14 Meadows Building 


Abilene, Texas 


1 
2 Dallas, Texas 


UTILITIES LINE CONSTRUCTION 
COMPANY, INC. 


Construction and Maintenance 


Transmission - Distribution 
Electric and Telephone Lines 
Consultants 


505 York Road Jenkintown, Pa. 


VERNON VERNON 
GRAPHICS, GRAPHICS OF PA. 
INC. INC. 


CONSULTING AND SERVICING UTILITIES 
ON MAPS, RECORDS AND FIELD INVENTORY 


Mount Vernon, N. Y. Norristown, Pa. 
MO 4-7117 Broadway 9-3000 
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Your Inquiries to Advertisers 

Will Have Special Value... 

—for you—the advertiser—and the publisher, if 
you mention this on. Advertisers value 
highly this evidence of the publication you read. 
Satisfied advertisers enable the publishers to secure 
more advertisers and—more advertisers mean more 
information on more products or better service— 
more value—to YOU, 


JENGINEERING|||SERVICE Col 


way 


~ UTILITY ; t 
nm OVERHEAD 


5 ; » STREET LIGHT - ETC. 
33 lw. JACKSON BLVD.| CHICAGO 4,1LL. wA-2- 


ADDRESS BOX NO. REPLIES TO: Boer No. 
Classified Adv. Div. of this publication. 
Send to office nearest you. 
NEW YORK 36: P. 0. Bor 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO 11: 225 California St. 


POSITIONS VACANT 
Medina Electric Cooperative, Inc. is receiving 
applications for Senior Operators, Control 
Operators, and Plant Electricians for employ- 
ment in a new 66,000 KW Steam-Electric 
Generating Plant 50 miles south of San An- 
tonio, Texas. Send complete resume to Medina 
Electric Cooperative, Inc., Box 1028, Pear- 
sall, Texas. 
Electrical Engineer: Position offers varied 
transmission system work; studies, con- 
str-o-m plans, etc. Opportunity for combined 
engineering and supervisory duties if quali- 
fied with practical knowledge equipment, 
constr. methods, o&m procedures. Send com- 
plete resume to Northern Michigan Electric 
Cooperative, Boyne City, Michigan. 
Electrical Engineer familiar with electric 
power systems. Permanent employment 
with opportunity for advancement in long- 
established consulting engineering firm. 
Write or call Stanley Engineering Company, 
Muscatine, Iowa. 
Construction Supervision. Construction Engi- 
neer for inspection and supervisory work 
on electric power lines and _ substations. 
Opportunity for permanent employment and 
advancement with well-known consulting 
engineering firm. Send resume to P-6001, 
Electrical World. 
Communications Engineer: Graduate Elec- 
trical Engineer with minimum of three 
years experience in microwave, carrier and 
two-way radio systems. Position located 
in San Bernardino in Southern California 
close to the beaches, mountains and 
desert resorts. If interested in expand- 
ing company with excellent future possi- 
bilities, submit complete resume of educa- 
tion, experience and salary requirements to 
the Personnel Department, California Electric 
Power Company, P.O. Box 1029, San 
Bernardino, California. 
Electrical Engineer, 6 or 8 years experience 
in electric utility engineering, power plant 
electrical, substations, system planning, 
calculating board studies-—no distribution. 
Retirement and sick benefits. Send resume 
to Brazos Electric Power Cooperative, Inc., 
2404-12 LaSalle Ave., Waco, Texas. 


POSITION WANTED 


Electrical Construction Engineer, 15 years 
experience as superintendent for construction 
of oil refineries, steam power plants, gas 
turbine power plants, industrial plants etc. 
Desire similar job, domestic or overseas. 
PW-5975, Electrical World. 


U. S. Government 


DEPARTMENT OF THE INTERIOR, 
Bureau of Reclamation. Sealed bids (Invi- 
tation No. DS-5485) will be received at 
Denver, Colorado, until 2 p.m., Mountain 
Standard Time, February 28, 1961, for fur- 
nishing two 6,000,000-kva, 161-kv, 4,200- 
ampere, dead-tank ofl type power circuit 
breakers for Phoenix substation, Parker- 
Davis Project, Arizona. Delivery is de- 
sired within 165 days. For particulars, ad- 
dress Bureau of Reclamation, Building 53, 
Denver Federal Center, Denver 25, Colo- 
rado, Floyd E. Dominy, Commissioner. 


ELECTRICAL WORLD e@ January 30, 


ELECTRIC UTILITY 
SALES 


New England firm has immediate opening for 
a man with a good understanding of electric 
utility transmission and distribution practices 
to sell to the electric utilities, directly and 
through manufacturers’ representatives. 


Requirements: At least two years’ experience 
in direct sales to the electric utilities through 
a high-grade sales organization. (Please do 
not apply at this time if experience has been 
with contractors, distributors, or jobbers 
only.) Graduate E.E. preferred but not essen- 
tial—experience is the most important con- 
sideration. 


We are a medium-sized corporation with ex- 
cellent acceptance throughout the electric 
utility industry. Our diversified products and 
plans for future expansion offer a challanging 
opportunity to the man meeting these require- 
ments. 


Send resume to 


P-5987, Electrical World 
Class. Adv. Div. P.Q. Box 12, N.Y. 36, N.Y 


ELECTRICAL 
ENGINEER 


Exceptional promotional op- 
portunities for project engi- 
neer with BSEE degree and 
4 to 5 years electric utility 
work preferably in substation 
design or electric design work 
on generation stations. 


Handle design work on 
fairly complex projects. No 
Should be 


familiar with cost estimating, 


board work. 


station arrangements, control 
and relays. 


Salary open, $7000 to 
$9000 or higher depending 
on qualifications. 


All replies giving educa- 
tional background, complete 
work experience record in- 
cluding responsibilities and 
accomplishments, recent 
photo, minimum salary, and 
other pertinent details will be 
acknowledged. 


P-6000— Electrical World 
520 N. Michigan Ave., Chicago 11, 


1961 


TRANSFORMERS 


3—2500 KVA G-E 69000—2400/4160Y 
3—2500 KVA G-E 69000—7200/12470Y 
4—2500 KVA W-H 34500—-2400/4800 
3—1500 EVA G-E 69000—2400/4160Y 
3—1500 KVA G-E 69000—7200/12470Y 
4—1000 KVA Mol 7200/12470Y—4160 
3—1000 KVA G-E 34500-7200/12470Y 
6— 500 KVA G-E 34500-2400/4160Y 
3— 500 KVA Penn. 13200-120/240 
3— 333 KVA W-H 13200—2400/4160Y 
3— 333 KVA GE 66000—2400/4160Y 
3— 333 KVA Wag. 2400—120/240 
2—1500/1875 KVA Mol. 3-Ph. 40,500— 
4800 F/C equipped 
2—1500/1875 KVA Mol. 3-Ph. 34,500— 
2400 F/C equipped 


2—1500/1875 KVA Mol. 3-Ph. 43800— 
2400/4160 F/C equipped 


TRANSFORMERS WANTED 


THE ELECTRIC SERVICE CO. 


5316 Hetzel St. 
Cincinnati 27, Ohio 


47 Years’ Dependable Service 


MECHANICAL 


ENGINEER 


10 to 12 years experience in 


mechanical engineering for cen- 
tral station generating plants, 
good portion of which should 
have been on design. Detailed 
knowledge of turbines, boilers, 
and mechanical auxiliary equip- 
ment essential. Prefer man with 
BSME and 35 to 40 years old. 


Will be principal contact man 
on mechanical engineering prob- 
lems with design consultants on 
power plant projects. Should be 
capable of handling design work 
on small projects. 


Probable starting salary $9000 
to $12000. Give complete de- 
tails of education, work respon- 
sibilities and accomplishments, 
recent photo, and salary ex- 
pected. 


P-6009—.Blectrical World 
520 N. Michigan Ave., Chiéago 11, Ill. 





Meetings Calendar 


FEBRUARY 


Edison Electric Institute—Commercial Cooking and Water 
Heating Committee, Atlanta, Feb. 1-2; EEI-AGA Accounting 
Conference Final Working Meeting, The Brown Hotel, Louis- 
ville, Feb. 2-3; Commercial Lighting Committee, New York 
City, Feb. 6-7; Prime Movers Committee, Dinkler-Tutwiler Hotel, 
Birmingham, Feb. 6-8; Taxation Accounting Committee, Deshler 
Hilton, Columbus, Feb. 8-10; Electrical System and Equipment 
Committee, Chase-Park Plaza Hotel, St. Louis, Feb. 13-14. 


Intermountain Electrical Association—Annual Convention, Ho- 
tel Ben Lamond, Ogden, Utah, Feb. 2. ° 


Pennsylvania Electric Association—land and Land Rights 
Committee, Philadelphia, Feb. 2-3; Prime Movers Committee, 
Pittsburgh Hilton Hotel, Pittsburgh, Feb. 2-3; Transmission and 
Distribution Committee, Penn-Harris Hotel, Harrisburg, Feb. 
8-9; Motor Transportation Committee, Harrisburg, Feb. 9-10; 
Systems Operation Committee, Harrisburger Hotel, Harris- 
burg, Feb. 9-10; Electrical Equipment Committee, Pick- 
Roosevelt Hotel, Pittsburgh, Feb. 16-17; Taxation Committee, 
Philadelphia, Feb. 16-17; Purchasing Committee, Philadelphia, 
Feb. 20; System Planning, Philadelphia, Feb. 20-21; Relay 
Committee, Pittsburgh Hilton Hotel, Pittsburgh, Feb. 23-24; 
Plant Accounting and Records, Philadelphia, Feb. 23-24. 


National Electrical Week—Feb. 5-11. 


Electrical Manufacturers Exposition—Third Bi-Annual Meeting 
Veteran’s Memorial Columbus, Feb. 7-9. 


National Rural Electric Cooperative Association—Annual Con- 
vention, Hotel Adolphus, Dallas, Feb. 13-16. 

American Society of Heating, Refrigerating & Air-Conditioning 
Engineers—Semi-Annual Meeting, Conrad Hilton Hotel, Chi- 
cago, Feb. 13-16. 


Electrical Trade Conference & Exposition—Sponsored by Elec- 
trical Institute of Washington and the Electrical Manufacturers 
Representatives Association of Baltimore, Sheraton-Park Hotel, 
Washington, D. C., Feb. 14-16. 


® International Solid-State Circuits Conference—Sponsored by 
AIEE-IRE-University of Pennsylvania, U. of Pa., Philadelphia, 
Feb. 15-17. 


American Public Power Association—Engineering & Operations 
Workshop, Colorado Springs, Feb. 16-17. 


Missouri Valley Electric Association—Industrial and Com- 
mercial Sales Conference, President Hotel, Kansas City, Feb. 
16-17. 


Southwestern Electric Exchange—Accident Prevention Com- 
mittee, Buena Vista Hotel, Biloxi, Miss., Feb. 16-17. 


Upper Midwest Electrical Industry Convention—Leamington 
Hotel, Minneapolis, Feb. 19-22. 


National Wiring Bureau Sales Conference—17th Annual Meet- 
ing, Sherman Hotel, Chicago, Feb. 23-24. 


MARCH 


Southern Safety Conference & Exposition—Atlanta Biltmore 
Hotel, Atlanta, March 5-7. 


© National Lighting Exposition—The Coliseum, New York City, 
March 5-8. 


e@ American Society of Mechanical Engineers—Gas Turbine 
Power Division Conference, Shoreham Hotel, Washington, D. C., 
March 5-9. 


© Instrument Society of America—11th Annual ISA Confer- 
ence on Instrumentation for the Iron and Steel Industry, Roose- 
velt Hotel, Pittsburgh, March 8-10. 


© Symposium on Engineering Aspects of Magnetohydrody- 
namics—Sponsored by AIEE-IAS-IRE-University of Pennsylvania, 
U. of Pa., Philadelphia, March 9-10. 


@ Pennsylvania Electric Association—Residential Committee, 
Reading, March 13-14; Customer Contact Committee, Monti- 
cello, N. Y., March 15; Street and Highway Lighting Committee, 
Lancaster, March 16-17; Personnel Practices Committee, Pitts- 
burgh, March 23; General and Customer Accounting Committee, 
Philadelphia, March 23-24. 


@ National Association of Corrosion Engineers—Annual Con- 
ference, Statler Hotel, Buffalo, March 13-17. 


@ Edison Electric Institute—Industrial Relations Committee, 
Mayflower Hotel, Washington, D. C., March 16-17; Meter and 
Service Committee, Netherland Hilton Hotel, Cincinnati, March 
19-22; Sales Conference, Chicago, March 20-21. 


e Additions this week. 


Advertising Index 


Burndy Corp. ooeee sane Cover Kiein & Sons, Mathias 


Kuhiman Electric Co 


Union Metal Mfg. Co 

United States Stee! Corp. 
Chevrolet Div. General Motors American Steel & Wire Div 
Lapp Insulator Co., Inc............ 7 
Leeds & Northrup Co 47 
Line Material Industries............ 24 


DeLaval Separator Co..... 
Directory of Engineers............. 


PROFESSIONAL SERVICES 
Duncan Electric Co., 


CLASSIFIED ADVERTISING 
F. J. Eberle, Business Mgr. 
EMPLOYMENT OPPORTUNITIES ... 


EQUIPMENT 
(Used or Surplus New) 


Minneapolis-Honeywell 


Engineers, Directo f 23 
8 : See Moloney Electric Co 19 


Exide Industrial Marketing Div. 
Electric Storage Battery Co..3rd Cover 
Ohio Brass Co 17 


Fargo Mfg. Co., Inc 49 Okonite Co. 4 


General Electric Co. 
Apparatus 
Grinnell Co. 


56 Pfaudier Permutit Inc 50 
10 For Sale 
Rome Cable Div. of Alcoa a 
Holan Sub. Ohio Brass Co 65 
SGC Blestrie Ce... .. cece scr nace S, 9 
Searchlight Section 71 
orp. 63 Sikorsky Aircraft Div. 
Island Creek Coal Sales Co.......... 61 United Aircraft Corp ’ 55 


International Business Machines 


~ 
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How to be sure 


you're right 


when you buy battery power 


First. Make sure your battery is selected on a basis of 
engineering information. This is how your Exide man 
makes his recommendation. Because the Exide line in- 
cludes the broadest range of battery types, he is able to 
show you factually which particular type is best for you 

-flat plate Tytex with Silvium* or calcium, long life 
Exide-Manchex Planté type with Silvium, low mainte- 
nance pocket positive nickel-cadmium, or new 20-year 
Exide-Ironclad tubular with Silvium. 


Second. Make sure your charger is engineered to meet 
the needs of your batteries. Exide chargers come in types 
and sizes to cover all charging requirements. Correct 
charging methods prolong battery life and reduce oper- 
ating and maintenance costs. Choice of either constant 
voltage, trickle or Hi-Lo type chargers. 


Third. Make sure you arrange for service provided by 
industrial battery specialists. It’s included when you get 


an Exide power package. And it covers both your bat- 
teries and chargers. Over 200 Exide factory-trained field 
men coast to coast are ready to give you fast, com- 
petent service. Write for details on the complete Exide 
power package. Exide Industrial Marketing Division, 
The Electric Storage Battery Company, Phila. 20, Pa. 


*Silvium is Exide’s patented corrosion-resistant grid alloy 


Exide 


INDUSTRIAL MARKETING DIVISION (65 
The Electric Storage Battery Company 
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This modern automobile and this 
Kuhlman transformer have one thing in 
common... they both have the same finish! 


DuPont “LUCITE” Acrylic Lacquer, the 
same weather-resistant, performance-proven 
finish used on modern automobiles for the 
last several years, is now offered on Kuhlman 
pole-type transformers. 


Millions of modern-day automobiles and 
extensive Kuhlman laboratory tests prove 
LUCITE finish stays brighter—weathers 
and chalks less than ordinary paints. Its 
acrylic content, as opposed to alkyd types, 
keeps the finish beautiful and bright for a 
much longer period of time. 


4 Step Transformer Protection 
Drawing on the success of the automotive 


industry, DuPont and Kuhlman engineers 
developed a 4-step process to assure the 
same results for transformers: (1) First, all 
surfaces are thoroughly cleaned; (2) Then, 
a primer is applied to prevent corrosion; 
(3) Next comes a sealer to assure adhesion 
and prevent chipping or peeling; (4) Finally, 
a coat of high-luster, weather-resistant 
LUCITE Acrylic Lacquer, with the lowest 
erosion rate of any finish available today. 
What LUCITE has done for automobiles, 
it will now do for your transformers. Get 


this wonderful, new finish at no extra cost on 
your Kuhlman transformers this year. 


KUHLMAN TRANSFORMERS 


KUHLMAN ELECTRIC COMPANY, Birmingham, Michigan 
Manufacturers of transformers since 1894 
FACTORIES: Bay City, Mich. @ Crystal Springs, Miss. © Salinas, Calif. 





ee ee ee Oe ee 
SR ee Se nce ; 





